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Vuird-class Torpedo Boats for the U.S. 
S.S. ° Maine’ and * Texas.” 





These little vessels are something of a 
departure in our navy, although they have 
been in use in other navies for some time. 
Hitherto our service has devoted its atten- 
tion to larger torpedo boats like the ‘‘ Cush- 
ing” and the ‘‘ Ericsson,” which are building 
at the Iowa Iron Works, Dubuque, Iowa. 





size, as will be seen by the following table 
of dimensions : 


‘**Maine.”’ ‘* Texas."’ 


Length on L. W. L 58! 6/” 18’ 116” 
Length over all ...... Pe co 50’ 

Beam at water line ............ 9 ¥’ 9 yy’ 
MOAT (TAURINE 5... sic.cceree cee) cs ee 2°1"% 
Displacement, tons ..... ‘ 14.8 12.15 
Coek. Of TRONEES....:66.<cciccss 48 .462 
Weight of hull and fittings, lbs. 13,785 10,992 
Weight of equipment, Ibs... . 219 1s4 
Weight of ordnance and armor, lbs. 3,435 8,4€0 












































parts by simply making them of equal 
weight and moving in opposite directions, 
as has been done in this case, but there is 
another point which must not be lost sight 
of, that is the effect of inertia on the power 
actually given out by the cylinders. This, 
however, has been carefully considered in 
these torpedo boats, and there is no doubt 
that they will work with unusual steadiness 
and smoothness at the remarkably high 





necting rods, etc., are of the same size so 
that all fittings and spare’parts may be in- 
terchangeable. 

The following table shows the principal 
dimensions of the machinery : 


“Maine.” ‘“ Texas.” 

Type of engine Quadraple expansion 
Diameters } Ber cee ses 6.00 5.25 
of ete. i iaviw ews 8.37 (ie ) 
cylinders { 2d. I. P. . . 11.75 16.00 
in inches Are 17S 14.00 


























































































































The functions of the two classes of boats 
re different, the larger or first-class boats 
wing expected to be capable of keeping the 
ea for some time, while the small ones are 
ot intended to perform extended service, 
‘ut simply operate from the ship which 
‘arries them. However, they have a high 
rate of speed and in an action where the 
vessels to which they belong cannot make 
as much speed as they can, they could doa 
great deal of damage. 

The boats for the ‘‘ Maine” and ‘‘ Texas’ 
ire of the same general type, but differ in 
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ENGINES OF THIRD-CLASS TORPEDO Boats ‘‘ MAINE” AND ‘‘ TEXAS.” 


The frames are 1x1" by .8 pound, and 
the reverse frames {xj by .7 pound. 
They will carry a one pdr. R. F. G., and the 
‘*Maine’s” boats will have a bow torpedo 
tube for an 18’ Whitehead, while those of 
the ‘‘ Texas” will have a deck training tube 
for a Whitehead of the same size. 

The machinery presents a few novel 
features, although it is chiefly notable for 
excellence of design to secure lightness and 
perfect balance of the moving parts. It 
might be thought at first sight that nothing 
could be easier than to balance the moving 


speed for which they have been designed 
We may explain that the balance has been 
secured by putting the cranks of the H P. 
and ist. I. P. opposite, and likewise those 
of the 2d. I. P. and the L. P., while the 
latter two are at right angles to the first two. 
As the H. P. piston is necessarily smaller 
than that of the I. P., and likewise the 2d. 
I. P. than the L. P., the balance of weight 
has been secured by making the smaller 
piston of each pair thicker than absolutely 
necessary for strength. As usual in all 
modern naval vessels, the piston rods, con- 


Stroke in inches Se 8.0U 8.060 
Condensing surface, square feet.. 150 116 
Revolutions per minute 675 675 
Indicated horse-power. . 200 155 
Type of boiler HF Tubular, 
Steam pressure, Ibs.... .-. 250 250 
Grate surface, square feet........ 12 9.25 
Heating surface, square feet.... 180) 372 
Weight of all machinery, including 

auxiliaries, water and spares, lbs. 12,000 9,900 


As already stated, each boat will have a 
single vertical quadruple expansion engine, 
working at 250 pounds pressure. The H. P. 
cylinder will be forward. 
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The shafting and working parts generally 
will be of forged open hearth steel; the 
piston and connecting rods will be oil tem- 
pered. The shafting will be hollow. The 
framing will consist of forged steel columns 
stayed by diagonal braces so as to give a 
firm support to the slides and make the 
whole structure firm and rigid. The en- 
gine bed plate is of plate steel supported on 
keelson plates built in the boat and stiffened 
by an angle iron running fore and aft on each 
side of the engine. The engine is also 
stiffened by the fact that the cylinders have 
the pairs whose cranks are opposite cast 
together, while they have the two pairs 
joined by an interlocking arrangement and 
secured by turned and driven bolts, making 
an exceedingly rigid connection. 

All of the cylinders except the low 
pressure will have piston valves, the low 
pressure having a double ported flat slide ; 
the valves of the H. P. and 1st. I. P. will 
have no rings while that of the 2d. I. P. 
will have a broad adjustable ring. The valve 
gear will be the Stephenson link motion. 

A novel feature in these engines will be 
the air pumps, which are the design of 
Passed Assistant Engineer Frank H. Bailey, 
U. 8. Navy, chief designer for the Bureau 
of Steam Engineering. 

The pumps are only 3” in diameter by 
3} stroke, and each engine will have two 
of them driven from an eccentric on the 
forward end of the shaft. The pumps are 
horizontal and double acting. The piston 
is solid, and there are no foot valves, 
while the delivery valves cover the entire 
end of the cylinder, being held in place by 
a light spring. The opening for admission 
of water and air is at the middle of the 
length of the cylinder and cuts the cylinder 
in two, except for the bars across the open- 
ing. When the piston is at the end of its 
stroke, this port is entirely open, but as the 
piston moves on it gradually closes it, doing 
so completely somewhat before half stroke. 

As is seen at once, the pump is simplicity 
itself. It is not an experiment in these boats, 
as one has been tested at various speeds up to 
1,000 revolutions per minute with excellent 
results. To get this last speed, the screw of 
the launch on which the test was made was 
removed, and as the condenser was of the 
keel type, there was naturally very poor 
circulation of the cooling water, being 
merely that due to the current in the river. 
Yet, even under these disadvantageous cir- 
cumstances, a vacuum was obtained of 20’. 
This is one of the most remarkable feats in 
connection with air pumps on record. 

As is seen at once, the use of a pump 
driven from the main engine and at this 
high speed saves a great deal of weight. 

While the boat is in motion, the cooling 
water will be circulated through the con- 
denser tubes by means of scoops over the 
injection and outboard delivery openings, 
as is the common practice with all torpedo 
boats, while an auxiliary circulating pump 
of the centrifugal type is fitted with a ca 
pacity sufficient for condensing all the 
steam the boiler will make when the boat is 
stopped. 

The boiler of each boat will be of the coil 
or tubular type and it is probable that dif- 
ferent makes will be used in the different 
boats so as to get experience with all those 
of good makers. The Navy Department 
is thoroughly in earnest in the matter 
of the introduction of coil boilers as soon 
as their durability bas been thoroughly 
established, and the building of these boats 
gives an excellent opportunity for a com- 
parative test. 

The forced draught will be on the closed 
fire-room system, and it is probable that 
quite a high air pressure will be used, as 
the great elasticity and thinness of coil 
boilers enables them to stand any degree of 
forcing without injury. 

An interesting feature, as shown on the 
drawing of the engines which we give, is 
the shafting. It hardly amounts to more 
than a pipe, as the thickness is only three 
eighths of an inch. This was done, of 


course, to secure lightness, and comes about 
because it was necessary to make the ex- 
ternal diameter as much as it is to secure 
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bearing surface for the journals. As this 
would give a strength considerably in ex- 
cess of the actual requirements, if solid, it 
has been possible to make a relatively large 
hole. In large shafting the internal diam- 
eter rarely exceeds 50 per cent. of the ex- 
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Notes from the Fair. 





Editorial Correspondence, 





IN THE BOILER HOUSE. 


The boiler house of a great power plant 
is always an interesting place to those who 
are immediately concerned in what makes 
the wheels go around, or in the results of the 
going around. To those who take things 
as they come, just like sunset and sunrise, 
there is not much of interest in such a plant. 
It gets its strongest hold on those who like 
to reason from cause to effect, and who can 
see something as wonderful in modern meth- 
ods for the transformation of energy, as in 
fabled Aladdin’s Lamp. There may not be 
anything there so.beautiful, or so artistic in 





ENGINES OF TORPEDO Boats ‘‘ MAINE” AND ‘‘ TEXAS.” 


ternal, while in this case it is more than 75 
per cent. 

The speed of the ‘‘ Maine’s” boats is 
expected to be 18 knots, and that of the 


’ 


form, as a little further up the chain of 
transformation to the engines, although the 
day of uncouth, rough looking boiler fronts 
and boiler fittings is well-nigh of the past, 








STIRLING BOILER. 
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boats of the ‘‘ Texas” 17 knots. The hull 
and machinery of the former are building 
at the New York Navy Yard, while those 
of the latter are building at the Norfolk yard. 


but the boiler house is where the power 
comes from. 

In the boiler house here is 25,000 horse- 
power of boilers, which furnish steam for 
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the “engines that do the useful work 
driving the machinery and electric lightin, 
pumps, etc. Itis a big boiler house, anc 
very complete one for the purpose. 
engineer who always has some interesti 
comparison to make rather upset me 
suggesting that there was just about t! 
same boiler power here as on the steamsh 
‘*Campania,” with her engines of 30,( 
horse-power. The suggestion is full 
interest, but a little thought leads to a vir 
somewhat different from that engendered | 
the first impression. With the fore 
draught and great economy of the engi 
of the ‘‘ Campania,” much less heating s 
face and much less steam is required | 
horse-power than according to the arbitra 
rating here, and elsewhere. In the case 
the steamship the boilers are rated by their 
ability to furnish steam with the engin 
doing so many horse-power of work; her 
by their ability to furnish a given quantity 
of steam, far in excess of that require 
by the steamship. This, with the force 
draught of the steamship, would put tl 
matter in a quite different light, all 
which shows how unsatisfactory it is 
think of horse-power in connection with 
boiler. 

If one doubts that the water tube boil: 
is very much in evidence in this country 
he will find presumptive evidence to th: 
contrary of his doubts in the fact that a! 
the boilers here, rated at 20,000 horse-powe 
in the aggregate, but probably capable « 
being worked at 25,000 to 380,000 horse 
power, according to the A. 8. M. E. standard 
are of that type. It does not, of course 
follow from this that a great many boilers 
other than water tube are not made and 
sold in this country—nor even that a great 
many more of other kinds than water tub: 
are not used. I do not know the percent 
age, but believe it is yet largely in favor of 
other types, but at any rate they are al! 
water tube here, and it seems to be a fact 
that as higher steam pressure becomes mor 
common, water tube boilers are more and 
more called upon to meet it. In some form 
this type of boiler is old, and it worked its 
way slowly so long as the limit of pressure 
was about 70 pounds, but 70 pounds will 
not do for the modern compound steam 
engine, and as near absolute safety as is 
possible is demanded. The steam pressure 
carried here is 120 pounds, but this pressure 
could be far exceeded without introducing 
the element of danger. 

There is great similarity in most wate: 
tube boilers in common use, as the Nationa! 
the Abendroth & Root, the Heine, the Ze}! 
the Gill, and the Babcock & Wilcox, all o! 
which are at work here, there being, how 
ever, differences enough to get the benefits 
of our liberal patent laws, and to afford 
more or less grounds for claims of superior 
ity. The Stirling boiler by the Stirling 
Company, of Barberton, Ill., of which 
there are something like 3,000 horse-powe! 
differs from those named, in that the tubes 
are nearly vertical instead of slightly in 
clined from the horizontal. The tube 
connect a lower shell, or mud drum as it i- 
called, with two or more upper drums, thi 


. upper drums being themselves all con 


nected. The sectional view will give a: 
idea of the construction when three uppe! 
drums are employed. Itis claimed for this 
boiler that the nearly vertical arrangemen! 
of the tubes results in a precipitation of th 
dirt into the mud drum, from which it ca 
be easily blown out. 

The most radical departure, however, is 
in the Morrin Climax boiler by the Clon 
brock Steam Boiler Works, of Brooklyn 
N. Y., of which there are three in the 
boiler house annex. This is a_vertica 
boiler, with U-shaped tubes springing out 
from and returning to a central vertica 
shell at different heights, the tubes being 
this shell. This boiler was 
illustrated in our issue of March 28, 1889. 
Of the three Climax boilers here, one is said 
to be the largest steam boiler in the world, 
capable of evaporating 30,000 pounds of 
water per hour. The inner vertical shell is, I 
believe, 56 inches diameter and i inch thick, 
of steel, with the vertical seam welded 
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instead of riveted. There are 864 U-shaped 
tubes, each 3 inches diameter and 12 feet in 
length before being bent. The total height 
of this boiler to chimney base is 37 feet, and 
the floor space occupied is, as may be in- 
ferred, small. There are 10,000 square feet 
of heating surface, and the builders rate the 
boiler at 1,500 horse power. The two 
smaller Climax boilers are rated at 750 
horse-power each. Near by these boilers 
a model of the boiler which not only 
hows how the hot ascending products of 
combustion are broken up and brought into 
ontact with the heating surface of the 
tubes, but as well how any particular one 
of the perfect network of tubes can be 
removed and replaced should it become 
necessary. 

Oil is used exclusively for fuel, being 
piped direct from the oil fields, about 40 
miles distant. The oil passes to the fur- 
naces, under slight pressure, through vari- 
ous kinds of burners, the most common 
form being in shape something like an in- 
jector, with an inner and an outer tube, the 
oil which passes through the annular space 
between the tubes being atomized and 
blown into the combustion chamber by 
steam passing through the inner tubes where 
it burns with a rather intense heat. 

Scientists tell us about the clashing to- 
gether of the atoms of combustible and of 
oxygen in their fierce desire for individual 
destruction in combustion, a desire born of 
aflinity. A more than ordinary illustration 
of this is seen, or heard, in the combustion 
chambers of these boilers, the inborn desire 
of the atoms to meet being aided, I suppose, 
by the urgent steam jet. Anyhow, the 
atomic collision results in a noise that is 
rather confusing at first, in its volume and 
monotony. Probably custom would work 
up a condition of rather liking it; of course, 
it must be borne in mind that in all these 
boilers a good many burners are uniting 
their efforts to the common end of noise. 
It is a relief when a fire-door is opened, 
which is not very often, it introduces an- 
other note into the monotone. 

It would not be right, perhaps, to hold 
out inducements to inventors to waste their 
time ; Edison has just been interviewed into 
saying again that inventors never get paid 
for what they do, but if oil is to be the 
future fuel for steam making, some inventor 
who will devise an easy way around the 
noisy part of the burning will be a bene- 
factor if he don’t make a cent. 3esides 
affording a relief from the noise, he would 
probably relieve doctors of the necessity of 
finding a new name for some disease likely 
to result from this special torture of the ear. 

Oil is a very clean fuel, and gives the 
fireman plenty of time to watch the water 
and clean up things that do not get dirty 
very much. Its use here was almost a 
necessity. The effect of 25,000 horse-power 
of boilers dropping unconsumed carbon 
over Jackson Park from the coal used in 
this part of the country can be better 
imagined than it could have been endured. 
The question of cost did not enter into this 
case. It has very generally been found 
that oil for steam making costs considerably 
more than coal; just how much more isa 
question that ought to be settled right here 
as one of the important results of the Fair. 
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BOILER FEEDERS, 


The boilers are fed by both steam pumps 
and injectors. There is no lack of water 
from want of capacity for urging it into 
the boilers far beyond any possible require- 
ments, I noticed in the way of injectors 
the Penberthy, Watson, Korting, Sellers, 
Metropolitan, Hancock Inspirator, Fried- 
man, Monitor and Peerless, and in pumps the 
Davidson (two compounds), Deane, Barr, 
Knowles, Blake, Marsh, Laidlaw & Dunn, 


Cimeron, Yough, Worthington, Wilson- 
Snyder, Miller, Valley, Snow, Buffalo, 
Gould, Hall, McGowan, Blakeslee and 


Sinedley, and as the heat at the time of ob- 
servation was such as to invite a short stay, 
perhaps some of both—pumps and injec- 
lors—got away. But there isn’t any ques- 
feed the 


n of there being enough to 
ilers. 





AMERICAN 


FEED-WATER HEATERS. 

In feed-water heaters and purifiers there 
are the National, Baragwanath, Stillwell- 
Bierce, Excelsior, Wainwright, Kroeschell & 
Bourgeois, Webster, Colles, Hoppes, and 
perhaps some others. Along with the last 
named, in a glass case to preserve from 
relic hunters, is a quantity of scale, all right 
enough in the case, but vastly out of place 
in the water from which its constituent 
parts were abstracted by the Hoppes method 
of purifying feed-water. 

As intimated, the boiler house brings a 
rather vivid sense of heat to one unaccus- 
tomed to it; a sense of wasted fuel, energy 
gone astray. It is not hot, but rather more 
than warm, notwithstanding it is ventilated 
by a considerable number of fans in the 
mouths of large pipes extending upwards 
from a few feet above the gallery floor to 
the outside atmosphere. These fans must 
pump out a large volume of air, without 
which the place would rival the stoke: hole of 
an ocean steamship. They are driven, with 
one exception, by electric motors, the excep- 
tion being one driven by a rotary engine. 

Only a few boiler fronts are painted 
white, according to orders, and their appear- 
ance is marred in comparison with the con- 
ventional black of the others. It would 
rather seem that those in authority—Fair 
managers—who ordered white painting, 
labored under the delusion that those who 
had used and made boilers all their lives 
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so easily improved as it seems probable it 
might be. Still there is always room for 
improvement, or at least opportunity to try 
for it, and the very engine that shall sup- 
plant the Corliss may be here. The Corliss 
engine has so long been used that there are 
few prejudices against it to be overcome. 
To supplant it means the building of a 
better engine, and in addition the danger of 
being overwhelmed by prejudice. I am 
speaking now of engines that are partly 
Corliss and partly something else, and not 
of engines of quite different types. 

In addition to distinctively American en- 
gines with a Corliss leaning, we have shown 
the large Buckeye engine (there are several 
Buckeye engines here) with its modified 
valves, but this engine, which has long 
since become standard, is something quite 
different from the Corliss, standing on its 
merits as a distinct type, it has been used 
for years in large and small sizes for the 
usual variety of work for which steam en 
gines are employed. There is, however, a 
small Buckeye engine shown in which a 
part of the cylinder and steam chest is cut 
away, exposing the piston, valves and 
ports. This exhibit deserves attention, be 
cause of its educational feature. Itis driven 
slowly by being belted to, affording an ex 
cellent opportunity for observing the valve 
motion, the large port opening and quick 
closure at short cut-off. Without asking 
any questions I assume the object of this 
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In increasing the speed much 
the first trouble might be found elsewhere 
than with the valve gear, although the 
speed for that is probably high enough. 
Taking the steam engines asa whole, they 
do credit to the builders, both European and 
American. They run quieter than the 
average at Paris, and in all respects, in most 
instances, do well in every way. 





fast enough. 


There are 
not many engines from European builders, 
which is unfortunate as much might be 
learned by comparison, of the en- 
gines that have not been previously noted 
will be referred to later. H. 

- 2 Re — 

In our description of the new drill chuck 
and reducers, made by the Graham Twist 
Drill and Chuck Co , of Detroit, Mich., we 
said that the No. 120 reducer fitted to the 
No. 1 chuck adapted it for drills from ,°,”’ 


&3 
to 8’ inclusive. The latter figure should 


Some 


have been } 
oe 

Holroyd & Co., manufacturers of stocks 
and dies, at Waterford, N. Y., offer to send 
to any of our readers who will send address 
a pocket barometer, or weather indicator, 

SR 
A New Belt Fastener. 

We have before referred in these columns 
to a new belt fastener which is being manu- 
factured by the Billings & Spencer Co., of 
Hartford, Conn. We herewith present en 
gravings and further par- 
ticulars regarding it. As 
will be there is a 
special punch for inserting 
the fasteners, 
being 


seen, 


this punch 
composed of the 
knurled handle and remov- 
able point, behind which the 





nipple is placed as shown, 
and then pushed or driven 
into place without cutting 
away any of the belt. The 
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handle then comes off the 
stem and the stem out of 
the nipple, after which the 
Screw is inserted and tight- 
ened up with a 
driver. 


screw- 


The engravings show it 
as applied to a welted joint 
only, but it is also made 
shorter to be 
lapped joint. 

~ = This fastener leaves the 
joint practically as pliable 


used in a 
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OF BELT SHOWING FASTENERS 


IN PLACE 


NEw BEuY’ FASTENER. 


had not learned what color to paint the 
fronts, which is another evidence of the 
propensity of some minds to meddle with 
matters beyond theircomprehension. Neither 
are there many attendants dressed in white 
liveries, bought from the Fair officials at so 
much a suit. 

The boiler plant is one of the most credita- 
ble exhibits at the Fair. Nothing ap- 
proaching it was to be seen at the Paris 
Exposition. It looks like business all the 
way through. Those who furnished the 
boilers did themselves credit. So far as can 
be seen, all are working finely. The room 
is neat and clean, and is as comfortable as 
could be expected where so much that is hot 
is located in, comparatively, so small space. 
So far as I know, it is the largest boiler 
plant in the world, up to date. 

STEAM ENGINES. 

There is not much to be seen that is new 
in steam engines, though there are some fine 
exhibits. There is some evidence of the 
rather constant intention to make Corliss 
engines that are not Corliss—not quite— 
not with a view to getting rid of the hyphen 
but to make something better. There have 
in the past been a rather discouraging 
number of failures in this direction, the 
failures outnumbering, by far, the successes. 
Some of the engines here which show study 
to the end named have been illustrated in 
these columns; the successes or failures 
remain to be settled by time. The Corliss 
engine is a rather simple machine, and not 











exhibit is to show graphically that very ex- 
cellent steam distribution can be had by the 
use of properly designed and_ properly 
operated riding cut-off valves, and perhaps 
to answer by the method of direct observa- 
tion some of the objections occasionally 
raised against this engine. Whether or not 
this is the object it accomplishes that pur 
pose very well indeed, accomplishes it bet 
ter than anything else could do. 

In high-speed engines those exhibited 
are mostly from well-known builders and 
such as can be seen doing regular work in 
most parts of the country. There does not 
appear to have been much recent effort in 
the direction of higher rotative speed, but 
there is all the time progress towards 
smoother running. It is here made rather 
apparent that balancing and essential points 
of construction are so well understood by 
the builders of high-speed engines that 
something besides difficulty in the way of 
smooth running must limit speed, if it is to 
be limited. 

In long-stroke, slow-speed engines recent 
tendency has been towards higher rotative 
speed, such speed being very well illustrated 
by a Greene compound engine, with releas- 
ing gear, which with a stroke of 42 inches 
runs at 120 revolutions per minute, giving, 
as will be seen, high piston speed. Watch. 
ing this engine run leads to the belief that 
so far as hooking and unhooking the speed 
might be considerably increased, but other- 
wise the engine seems to be running quite 


as any other part of the belt; 
as many of the fasteners 

can be put in as are needed 

without limit. The belt 
can be readily unfastened and joined again 
without cutting; and the fasteners are not 
limited to once using, but can be used over 
and over again; both ends of the fasteners 
sink below the surface of the belt when 
tightened, and thus do not come in contact 
with pulley or catch upon any obstruction. 
As previously stated, these fasteners are 
made upon automatic screw machines, in 
the best manner, of steel. 

Se 
About Siphons—I. 
By LEICESTER ALLEN, 


In the AMerIcCAN Macutnisr for June 
15th Professor Torrey has an interesting 
letter about siphons, in which he recounts 
an instance of failure, and after some other 
instructive remarks he closes his communi- 
cation with a request for some ‘‘ siphon his- 
tory, theory and practice.” Tor- 
rey is probably not alone in his desire for 
more information upon this subject. 


Professor 


Hav- 
ing been the recipient of many inquiries in 
my private correspondence requesting ad 
vice with reference to siphons, the nature 
of these inquiries and the sources from 
which they have come have convinced me 
that there is quite a general dearth of 
knowledge upon the true inwardnegs of si- 
phons among otherwise well-informed and 
well-instructed mechanics. 

Having been obliged to give the subject 
special attention in my attempts to perfect 
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an invention in which siphons formed a con- 
spicuous feature, I devoted in 1865-6 a good 
deal of time in study and experiment with 
siphonsof various forms and sizes, and, later, 
Ispent my spare time for nearly a year in in- 
vestigating the action of siphons of small 
size and low heads, and I found in these 
studies that there were many things about 
siphons that I could not learn from books. 
And though my experience has been princi- 
pally with small siphons I think these stud- 
ies may be of value as throwing light upon 
the tricks and manners of siphons, both 
large and small, which, in use, often prove 
the most puzzling of perhaps any hydraulic 
devices. 

As to the history of siphons I shall not at- 
tempt any important contribution. The 
most I will do in this line will be to refer to 
the discussions in a few of the text-books on 
physics that have held a prominent place in 
institutions of learning at one time or an- 
other. In some of the entanglements which 
have fallen to my lot in the use of siphons, 
I have sought in vain for enlightenment 
from works on physics when resorted to 
for direct information; though by the appli- 
cation of principles, which, though they af- 
fect the action of siphons, are not mentioned 
in these books in connection with such ac- 
tion, I have generally been able to account 
for what otherwise would have been wholly 
inexplicable. 

To show how inadequate the treatment of 
the subject of siphons in text-books has 
been, I will refer to four different treatises 
published at intervals during the present 
century, each, in its time, having been ex- 
tensively used in colleges and schools. The 
first of these books is ‘‘The Institutes of 
Natural Philosophy,” by William Enfield, 
LL D., which was printed in London late 
in the eighteenth century, and republished 
in Boston in 1802, with an appendix pre- 
pared by Samuel Weber, A. M, A.A.5., 
once a president of Harvard College. In 
this generally excellent book is the follow- 
ing description of a siphon and explanation 
of its operation. 

Fig. 1 is a reproduction of the figure 
given in the treatise to illustrate the text. 

“Let D HC be a bended tube, having one 
leg longer than the other. This instrument, 
used for drawing off liquors, is called the 
siphon. If the shorter leg of the tube be 
inserted in a vessel of fluid, and if by suck- 
ing with the mouth a vacuum be produced 
in the tube, or if the tube be filled with the 
fluid before it is used, the fluid will run off 
from the vessel. The cause of which may 
be thus explained: The orifice (, of the 
longer leg, is exposed to the pressure of the 
atmosphere; also since the fluid within the 
shorter leg is supported by the surrounding 
fluid in the vessel, the pressure upon the 
orifice D is that of the atmosphere. The two 
equal orifices are then acted upon by equal 
pressures; the difference of the lengihs of 
the columns of atmosphere being too small 
to cause any perceptible difference in their 
pressure. But these equal pressures are 
counteracted by the pressures of two un- 
equal columns of fluid “D, # C. If, there- 
fore, the pressures of the columns of atmos- 
phere be more than sufficient to balance 
those of the columns of fluid, that which 
acts with the lesser force, that is, the lesser 
column D £ is more pressed against the 
column C' #, than the column C £ is pressed 
against D EK at the vertex /. Consequent- 
ly the column # C must yield to the greater 
pressure and flow off through the orifice (.” 

Then the author gives brief directions for 
the performance of an experiment in draw- 
ing off water by a siphon, and for another 
with a siphon filled with mercury instead of 
water, and drawing mercury from a vessel 
from which also airis drawn at the same 
time, showing that when the air pressure 
upon the mercury in the vessel ceases the 
mercury will cease to flow. Lastly, with the 
statement that ‘‘intermitting fountains are 

natural siphons” all that is said upon the 
subject in this book is concluded. 

The next book to which I will refer is 
entitled, ‘‘An Introduction to Natural Phil- 
osophy; Designed as a Text-book for the 
Use of the Students in Yale College.” By 
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Denison Olmsted, A. M., Professor of Math 
ematics and Natural Philosophy. This 
book was published in New Haven in 1835. 
This treatise has the following text upon 
siphons. 

“If a tube having two arms, a longer and 
a shorter, be filled with water, or any other 
liquid, and the mouth of the shorter arm be 
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immersed in water, the fluid will run out 
through the longer arm until the whole con- 
tents of the vessel are discharged. Such a 
tube is called a siphon. It may be filled 
with the fluid, 
either by suction or 
by pouring water 
into it, keeping the 
two orifices closed 
till the shorter arm 
is immersed. Or, 
when the siphon is 
large, each orifice U 
is plugged and 
water is poured in- 
to an opening in 
the top of the bend. 
The opening being 
closed the shorter 
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leg is placed in the z 
cistern, the plugs P 
removed, and the Kig.3 


fluid is discharged 

through the larger leg. The principle of 
the siphon is as follows: The atmosphere 
presses equally on the mouths of both arms 
of the tube; but this pressure on each orifice 
is diminished by the weight of the column 
of water in the leg nearest to it; conse- 
quently more of the atmospheric pressure 
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descended to the level of the mouth of the 
siphon. All this will be obvious by inspec- 
tion of the figure (Fig. 2). 

“Were the shorter column 34 feet in 
height it would counterbalance the entire 
pressure of the atmosphere on the surface 
of the fluid, and consequently there would 
be no force remaining to drive the water 
forward through the tube. The siphon, 
therefore, can never raise water to a greater 
height than 34 feet nor quicksilver higher 
than about 30 inches. It is obvious also 
that the place of delivery, that is, the mouth 
of the longer arm, must be at a lower level 
than the surface of the water in the reser- 
voir; so that this instrument cannot be used 
for elevating, but only for decanting fluids, 
or transferring them from one vessel to an- 
other. Its chief use is by grocers in trans- 
ferring liquors from one cask to another. It 
is, however, sometimes employed to convey 
water from a well situated on rising ground 
to a lower situation or to carry it over a hill 
to a lower level on the other side.” 

Then, after referring intermittent springs 
to the principle of the siphon, and showing 
how a spring may be made to intermit its 
flow by the conformation of the passage 
through which it finds exit from the earth, 
the subject is dismissed without further re- 
mark, 

In 1868 Messrs. Longmans, Green & Com- 
pany, London, published a translation of 
Ganot’s ‘‘Elements De Physique,” the trans- 
lation having been performed by Mr. E. At- 
kinson, Ph. D., F. C.S., Professor of Ex- 
perimental Science in the Royal Military 
College, Sandhurst, England. This work 
became very soon and also very justly pop- 
ular as a text book for collegiate institutions 
in both England and America. It is one of 
the very best treatises on physics that at 
that date had ever appeared in the English 
language. But in treating of siphons it 
adds absolutely nothing to what was taught 
in Enfield’s and Olmsted’s treatises, except 
a brief description of a form of siphon that 
had come into use in chemical laboratories 
which was an improvement upon the simple 
bent tube, and is shown in Fig. 3. By 
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is overcome by the longer than by the 
shorter column, and therefore the effect 
of pressure (or what remains) is less at the 
mouth of the longer than at that of the 
shorter column, and the fluid runs in that 
direction in which the resistance is least, 
and the constant pressure of the atmosphere 
on the surface of the fluid causes the fluid 
to continue running until the surface has 
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stopping the end of 
sueking upon the upper end of the ascend- 
ing branch ? W O in the figure such a 
siphon may be set at work without danger of 
drawing any of the liquid into the mouth, 
which makes ita very convenient form when 


the longer leg and 


strong acids or other deleterious liquids are 
to be decanted from one vessel into another. 
But neither in the general explanation nor 
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in the description of this particular form . 
siphon is there the slightest hint of any lin 
itation to the action of a siphon due to t! 
nature of the liquid to be siphoned or j 
herent in some physicial condition th 
would cause a siphon to work different 
at one time than at another, or perha 
make it inoperative temporarily. Neit! 
is any mention made of certain mechani: 
conditions under which a siphon may be i 
operative, while in its construction it acco: 
with all the requirements named in either 
the books yet referred to. Ina future ar 
cle it is my purpose to refer to a bett 
treatment of the subject in a treatise wh 
appeared almost contemporaneously w 
the translation of Ganot’s work, but whi 
yet is inadequate in its enunciation of t! 
principles that affect the operation 
siphons. For it is true that instead of bei 
as simple as has been thought by many, tl 
operation of a siphon may involve a number 
of important principles which in its discu 
sion, as found in text-books, are almost 
wholly ignored. 
ee 
Wire Crimping Machine. 


The wire crimping machine of which we 
give an illustration is designed to crim; 
wire up to } inch diameter on rollers of the 
largest pitch, and to ,’, inch diameter on «|! 
the other rollers. The guides for the wire is 
it approaches the rolls, and as it passes fro: 
them, are arranged so as to secure a straight 
crimp. 

Toe construction of the machine is ex 
ceedingly simple and is so plainly shown 
that a further description is unnecessary. 

The total weight of the machine is 155 
pounds. It is built by the John J. Hayes 
Machine Company, 108 to 118 West street 
Greenpoint, Brooklyn, N. Y. 

eo 
Value of Good will—Use of Machinery. 





The Council of Trades and Labor Unions, 
of Detroit, have issued a pamphlet called 
the ‘‘Columbian Labor Day Souvenir.” 
It contains a number of thoughtful articles, 
among them one by C. H. Henderson, D. 1)., 
on ‘‘The Industrial Value of Good-will,” 
a passage of which we quote : 

‘*Marshall, a high authority, says that 
everything that can be measured in mone} 
is a subject of political economy, the science 
of wealth. But friendliness certainly has a 
money value as well as other values. Illus- 
tration: There isa very reasonable demand 
in our day for arbitration to displace quar- 
rels. This is well. It is a great advance. 
But arbitration has its limits. If it means 
loss to the owners, or starvation to the em- 
ployes, it is impossible. No method of 
arbitration can be devised to compel men to 
carry on a business at a loss of capital or of 
life. Back of all schemes of arbitration 
must be the spirit of order, kindliness and 
‘sweet reasonableness,’ which calms men’s 
minds while they consider and sign con- 
A war with England over the 
Behring Sea seal question would cost us 
more than all the seals are worth, or ever 
will be. Any ten ordinary lawyers and ex- 
pert accountants could give usa wiser and 
better settlement than two million soldiers, 
not one of whom ever studied the matter. 
Why should poor men fight about seal-skins 
which their wives can never use for cloaks ? 
Leave fighting to cocks, crop-eared dovs 
and savages, we live in an age of labor, and 
this is the sacred day of labor. Revenge 
may be very sweet in the mouth, but it is 
bitter in the interior. A nervous, excitable 
woman, finding her sewing machine out of 
order, got angry and shook and pounded it 
as if it were a dog,and made it worse. H 
neighbor looked the machine over patient!) 
and in good temper, set the thing right, ani 
illustrated the industrial value of self-poss« 
Horse trainers get more out of vicio 
horses by kindness than by beating; a! 
calm leaders get more out of employes tha 
do hot tempered and flighty ones. 
epithets are very natural when we feel wi 
are not getting our just share of the goo 
things of life. But they roil our minds, ro! 
us of pleasure, and put off the day 
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ctory. Foras sure as labor wins its rights, 
as it must, victory will come as a triumph 

human reason, and not of brute force nor 

f devilish hate.” 

Writing of ‘‘ The Mechanical Ty pesetter,” 
ico. W. Duncan says: 

‘Regarding the introduction of machines, 
the Typographical Union has taken a sensi- 
ble view of the matter, and recommends 
that its members learn to run them, so as to 
be in a position to insist that union men and 
women be employed as operators. It recog- 
nizes the fact that it would be a mistake 
to try to retard the progress of inventions, 
which seek to save labor and increase pro- 
ductive power. If the full benefits which 
ought to accrue to labor from invention are 
not realized, the remedy must be looked 
for in some other direction, than in the 
foolish effort to stand in the way of me 
chanical improvement.” 

eth eG 
The Intersection of Cylinders. 


By F. R. Honey. 


The construction explained in my last 
communication to the AMERICAN MACHINIST 
is applicable in drawing the curve of in- 
tersection of two cylinders, provided the 
axes intersect, and the projection is made 
on a plane containing, or parallel to, the 
axes, 

First.—To find the curve of 
when the diameters of the cylinders are un- 


intersection 


equal, 

Let A, Band C, Fig. 1, represent three 
cylinders or pipes, A and C intersecting at 
right angles; A and BP intersecting at any 
angle. It is required to construct the curves 
of intersection a h band ¢ rd. 

To find the curve ahd: From o, where 
the axes intersect as a center, with a radius 
oe equal to the radius of the larger cylinder 
A, draw an arc intersecting fa produced at 
gy. Draw gh parallel to a), intersecting o e 
at A, the middle point, or vertex of the 
eurve. To find any pair of symmetrical 
points between / and a and d: Fromoas 
a center, with a radius less than o a and 
greater than o e, draw an arc intersecting 
abatpand k, and 7% produced atl. Draw 
pnand km parallel to f g. Also draw / n 
parallel to a %b, intersecting p n at n and 
k mat m, m and n are points of the re- 
quired curve a, n, h, m, b. 

With the aid of the explanation afforded 
by the drawing, the draftsman will have 
little difficulty in understanding the con- 
struction of ¢ rd, the curve of intersection 
of the cylinders A and B. 

Second.—To find the intersection when the 
diameters of the cylinders are equal, 

Let Fig. 2 represent three cylinders or 
pipes whose diameters are equal. 

The construction of these intersections 
may be made in precisely the same way as 
illustrated in Fig. 1, and which is repeated 
in Fig. 2. But since the points of inter- 
section lie in the same straight line, the 
drawing is very much simplified. Thus 
join 0, where the axes intersect, with a and 
bby straight lines; oa and o + are the in- 
tersections of the cylinders A and C, while 
o,c and 0, d are the intersections of the 
cylinders A and B; oa is perpendicular to 

, and 0, ¢ is perpendicular to 0, d. These 
lines bisect the angles between the elements 
of the cylinders. 

Figs. 3,4 and 5 represent familiar exam- 
ples of intersections of cylinders of equal 
dix:meters, in each of which the line of in- 
tersection a ) bisects the angle between the 
elements of the cylinders. 
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Will the correspondent who favored us 
ith a letter on the subject of marking steel 
1 inclosing impression upon paper of 
inches used for that purpose as shown be- 
w favor us with his address? 
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It is estimated that about 95,000 Americans 
visit Europe every year and spend about 
>100,000,000 annually abroad. 





AMERICAN 


The Change from Gas to Liquid. 


By Pror. F. R. Honey. 

The true import and possibilities of a 
great discovery or a notable observation 
rarely appear at first sight. History is full 
of cases where years have elapsed between 
the time when a new fact or principle is 
announced, and the time when it takes its 
proper place in the progress of science. In 
fact, in very many cases the discovery has 
been guasi accidental, and the discoverer 
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temperature is very low. 





In the same way 
the two gases of which air is composed, 
oxygen and nitrogen, as well as hydrogen, 
till the year 1877 were known only as gases. 
These particular gases were not investigated 
by Faraday, but several others were. His 
method was a very simple one. He pre- 
pared a glass tube with very thick strong 
sides, and bent in the form shown in Fig. 1. 
In one limb was placed some substance 
capable of yielding the required gas in 
large quantities on gentle heating. The 
other was sealed up, and immersed in a 
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temperature. When, however, one has seen 
the boundary line between liquid and gas 
slowly disappear, and the liquid all con- 
verted into gas, the mind is apt to revert to 
the pressure the tube is sustaining, and I 
must confess that to this day I @innot per- 
form the above experiment with unshaken 
nerves. When liquid carbonic acid is 
allowed or made to evaporate very rapidly, 
the cold produced is so great as to solidify 
some of it. It looks just like snow, and 
does not show much tendency to change. 
It can be carried in closed vessels with con- 
siderable ease. When placed on the 
hand it does not, owing to poor 
contact, feel very cold, but if a drop 
of ether be mixed with it first, it 
burns the hand like red hot iron. 
Another gas liquefied by a similar 
machine in larger quantities is 
nitrous oxide or (aughing gas, as it 
is called. Itis used by dentists, as 
is well known, and is transported 
commercially in strong cylinders in 
the liquid state. After Thilorier 
come Regnault, Pouillet and Nat- 
terer, the latter of whom carried 
the pressures to which he exposed 
gases up to the enormous figure of 
2,7 Each one of 





2,790 atmospheres. 
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INTERSECTION OF CYLINDERS. 


himself has entirely misconceived its real 
value. It is one of the things calculated to 
set any one thinking to see a man actually 
working against the development of his 
discovery in the direction which subse 
quently proves to be the right one. Space 
will not permit (though I wish it would) 
any detailed illustration, but I advise any 
one who wishes to enhance at once the 
pleasure and efficiency of his work, what 
ever it be, to study its history. 

We have seen (issue of April 27) that 
Cagniard De La Tour did not at all ap- 
preciate the real value of his observations. 
Indeed, so far as I know, with the single 
exception of a note in the Annales de Chimie 
et de Physique, Second Series, Vol. XXII, 
p. 410, in which a few additional experi- 
ments are given, he did not pursue the 
subject farther himself. 

In this same connection it is interesting 
to note that sixteen years before, North- 
more had worked on the same problem only 
from the opposite standpoint. He had 
started with a substance which, up to that 
time, had only been known as a gas 
(chlorine), and, by subjecting it to pressure, 
had succeeded in reducing it to the liquid 
state, but here again the great importance 
and value of the experiment was overlooked 
by the experimenter, and it remained alone 
and unfruitful for years. 


Fig.1 


It is hard for us in these days to see how 
the indications of these two closely related 
investigations could have been missed. The 
first man who did see them and follow them 
up was Michael Faraday. He saw clearly 
that if there was, as seemed to be the case, 
for any liquid, a point of temperature above 
which it could not longer remain liquid, then 
those liquids whose critical temperatures 
were very low would be known at ordinary 
If, then, these 
gases could be exposed by any means to a 
temperature their critical temper- 
ature, they ought to be easily compressed to 
liquids. For instance, ordivary air is, it is 
almost say, ordi 
narily as a gas, but only because its critical 


temperatures only as gases, 


below 


unnecessary to known 





these contributed something to the 
understanding of the behavior of 
gases under pressure, but they did 
not succeed in liquefying oxygen, 
hydrogen, nitrogen, or air, although 
they compressed them to very small 
fractions of their original volumes. 
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mixture capable of cooling the gas below its 
critical temperature. Then the other limb 
was heated gently ; the gas was liberated, 
and, of course, was under great pressure, 
owing to the contined space in which it was 
liberated. Under the influence of this press 
ure and the low temperature the gas was 
liquefied. 

In this way Faraday liquefied chlorine, 
ammonia, carbonic acid gas, and several 
others. ° He soon found, however, just as 
was to be expected, that the critical points 
of many gases were tremendously low, and 
consequently he was not able to apply his 
simple method to many cases. 

Shortly afterward, Thilorier made a large 
apparatus of iron similar in principle to 
Faraday’s small one, in which large quanti 
ties of carbonic acid gas could be liquefied. 
It was a very dangerous proceeding (the 





apparatus was made of cast cron) and in one 
or two cases terrible explosions took place 
from the high pressure generated. Subse- 
quently Natterer contrived a much better 
machine for the same purpose. The gas is 
pumped under pressure into a cooled cham 
where it is liquefied. By this ap 
paratus liquid carbonic acid could and can 
be made by the quart if necessary. A 
sealed glass tube partially filled with it is 
a very fascinating plaything, after one’s 
nerves get adjusted to handling it. By 
simply holding it in the hand all the effects 
described by De La Tour can be seen. The 
critical temperature of carbonic acid gas is 
closely 31° C. or 88” F., so that the warmth 
of the hand is suflicient to raise it to that 
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Accordingly, in some quarters, the 
first three of these began to be 
called permanent gases, because there seemed 
to be little hope of liquefying them. 

The researches of Dr. Andrews on critical 
temperatures are especially worthy of note. 
They can be found in the Report of the 
British Association for 1861 (Transactions), 
p. 76, and in the Philosophical Transac- 
tions of the Royal Society, 1869, p. 575, 
It would be impossible to give any abstract 
here without taking more space than would 
be allowable, but the main point reached by 
him must be stated and emphasized, as it 
was a beautiful and notable one, namely, 
that the liquid and gaseous states of matter 
are not separated by any sharp dividing 
line, but shade gradually into each other. 
If, for instance, carbonic acid gas be ex- 
posed to a high pressure, the temperature 
being maintained above the critical point, 
no sign of liquefaction shows itself, and 
although the gas is greatly compressed, it 
is still gas. If now the pressure be allowed 
to fall very gently and slowly till the critical 
point is reached and passed, one can watch 
the transition from an undoubtedly gaseous 
state to an undoubtedly liquid state without 
being able to select any single point when 
the change takes place. It has been stated 
in a previous paper that when a gas is 
slowly cooled to its critical point there comes 
a point where crosswise waving lines appear 
in the gas like those we see in hotair. These 
appear very gradually, and as the temper- 
ature falls lower the line between liquid 
and gas appears so gradually that it is im- 
possible to tell when it begins. We shall 
have occasion to return to this point later, 
It will be of use in assisting us in our dis- 
cussion of the state of water vapor at or 
very near its critical temperature. Dr. 
Andrews also determined with very great 
care the critical point of carbonic acid gas, 
which he found to be closely 31° C. (87.9° F_) 

It was mentioned a moment ago that at- 
tempts to liquefy oxygen, hydrogen, nitro- 
gen, carbon monoxide, and some other gases 
were fora long time entirely unsuccessful. 

On the 22d of December, 1877, the spell 
was broken. Two Frenchmen, neither of 
them purely scientific men, both practical 
men of large engineering experience and 
skill, working independently of each other, 
and by totally different methods and ma- 
chinery, succeeded in liquefying both oxygen 
Their results were 


and hydrogen. pre- 
sented to the French Academy on the 24th 
of December, 1877. Even at the risk of 


writing only for the few that may be inter- 
ested, | must give some little idea of the 
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methods used by these two able experi- 
menters. 

M. Pictet’s apparatus was a very elabo- 
rate and beautiful piece of work. It wasa 
high feat of engineering. The general 
principle ®e worked on was this: Every 
one knows that by blowing across the sur- 
face of water in a dish it is made to evapo- 
rate more rapidly. It also grows notably 
cooler, This is because it takes heat to 
change matter from a liquid to a gaseous 
condition. In this case the water evapo- 
rates so rapidly that it uses up its own heat 
for the purpose. Now when liquefied 
carbonic acid gas is caused to evaporate 
rapidly the temperature falls to about -130 
C.! So that by immersing a tube containing 
the gas we wish to experiment with in an- 
other containing rapidly evaporating lique- 
fied carbonic acid, we can and do expose it 
to a temperature of about —130° C. 

Now Pictet used this principle. His ap- 
paratus consisted of two sets of compression 
pumps. One set was used for liquefying 
sulphurous oxide (the choking gas which is 
formed when a sulphur match burns). This 
liquefied gas was taken into a jacket, which 
inclosed a tube containing carbonic acid gas, 
and by causing the liquid sulphurous oxide 
to evaporate rapidly, the temperature fell so 
low as to liquefy the carbonic acid gas in 
the interior tube with the aid of only a 
slight pressure (about three atmospheres), 
which was supplied by the compression 
pumps. This liquid carbonic acid was now 
in turn used for producing by its rapid 
evaporation the intense cold necessary to 
carry the oxygen gas down to its critical 
point. The oxygen was now liberated by 
proper chemical means under the enormous 
pressure of 526 atmospheres, and conducted 
into a strong tube surrounded with a jacket 
of rapidly evaporating liquid carbonic acid, 
supplied and kept in circulation by the 
pumps just as in the ice machines of to-day. 
By the combination of the pressure and cold 
the oxygen was liquefied. When a stop- 
cock attached to the tube containing the 
oxygen was opened, the liquid issued ina 
dazzling white jet. Practically the same 
results were obtained with hydrogen, only 
the pressure in this case was 650 atmos- 
pheres, and the temperature -140° C.!_ The 
issuing jet of liquid hydrogen was steel 
blue, and as it struck the floor sounded like 
a shower of shot or hard granules, It is 
believed that some of the hydrogen was 
actually solidified. 

M. Cailletet took a slightly different 
method, and a much simpler one, but not 
capable of producing such large quantities 
of the liquid gases. He took advantage of 
the fact that when a gas is strongly com- 
pressed, and then the pressure is suddenly 
released, great cold is produced by the rapid 
expansion of the confined gas. Every one 
who has been near air compressors has 
noticed that the pipes carrying the com- 
pressed air are always quite warm, and the 
converse is true. If a gas is rarified its 
temperature falls. Cailletet confined his 
gases in strong tubes, and subjected them 
to pressures of 300 atmospheres or there- 
abouts. After waiting till the heat gener- 
ated by this compression had disappeared, 
he opened a valve, and very suddenly re- 
leased the pressure. The temperature in 
this case falls to something like -150° C., and 
at this temperature the gas is liquefied, as 
is shown by the production in the tube of a 
thick mist. Full descriptions can be found 
of the work of these experimenters in 
Comptes Rendus, LXXXV, 1214, and Annales 
de Chimie et de Physique |5| XIII, p. 145. 
Since then considerable work has been done 
by various experimenters, particularly on 
liquid hydrogen and oxygen. The latest 
word is Professor Dewar’s recent lecture 
before the Royal Institution of Great Britain. 
In this lecture everything was on a heroic 
scale. Liquid oxygen was exhibited by the 
pint as a beautiful transparent liquid, with 
a slight bluish tinge strongly attracted by 
the magnet. When a test tube was placed 
upright in a vessel containing rapidly evapo- 
rating liquid oxygen, the tube gradually 
filled up with liquid air, 

But we must leave this field; perhaps too 
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much has been said already. We hasten on 
to something bearing more on the actual 
condition of matter near the critical point. 
Consider now the case of a tube containing 
a liquid which is just at its critical tempera- 
ture. The boundary line grows faint and 
disappears. Has the liquid actually disap- 
peared, or has the swrfuce only disappeared ? 
In other words, is it exactly at the moment 
of disappearance of the surface of the liquid 
that all liquid disappears ? It seems possible 
that such may not be the case. It would 
rather seem that if the liquid and gaseous 
states shade into each other the liquid 
ought to disappear gradually, and it is 
rather natural than otherwise that the sur- 
face should disappear first. An experiment 
described recently by Cailletet and Colar- 
deau, in the Annales de Chimie et de Physique 
[6] Vol. 17, p. 269, seems to prove this quite 
conclusively. A tube was prepared like 
that shown in Fig. 2, and filled with ordi- 
nary sulphuric acid to a level aa. Into the 
remainder of the tube carbonic acid gas was 
compressed. When the limb A was cooled 
by a freezing mixture, some carbonic acid 
liquefied and condensed above the sulphuric 
acid. Of course, this pushed up the sul- 


phuric acid level in the other limb, so that 
there was quite a difference in level in the 
(Let a’ a’ be the new position 


two limbs. 
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temperatures near low redness corrodes and 
dissolves it with considerable vigor. The 
weakening and breaking of gauge glasses is 
very largely due to this cause. So I am 
afraid a glass globe or tube would have a 
hard turn at 700°; and the quartz globe, 
while it would easily stand the temperature 
without melting (as the glass would not) 
would hardly stand the action of steam at 
that temperature and pressure better than 
the glass would. 
———__ +> oe ___—_ 
LETTERS FROM PRACTICAL MEN. 


Horse-power of Gear Teeth, 
Editor American Machinist : 

In an article entitled as above in the 
AMERICAN MACHINIst for May 5, 1893, Mr. 
Wilfred Lewis presented the results of his 
investigation of the strength of gear teeth. 
These results are represented by the form- 
ula 
33,000 H. P. 


d 


W= Spy = 


Where W = working load in pounds; 
s = fiber stress varying with the 


velocity; 
p = pitch in inches; 
jf = Tace; 


¢ = velocity at pitch line in feet 
per minute; 
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this intersection downwards one reads t 
horse-power 400. If the face given shou 
be 6” and the pitch 14’, the other conditic 
remaining the same, these values would 

found in small figures and followed out t 
same as before, the result being 40 hor 
power instead of 400 as before. 

For horse-power of gears other th 
of cast iron, cut or machine dressed, mu}: 
-ply the horse power obtained by the di 
gram by the following factors: 


£ ae 


Factors. 


Material. 


Cut. Rough. Shroud 
a 2.5 1,2 1.75 
MPEG: 444 Rite a cane : 2.6 1.25 1.75 
Brass Leb iusen: eee 1.25 62 87 
ROW WIGG «6 v66cccsses se a P 
Se Oe eee area 5 7 
Cast iron (mortise 


gearing .......... ae | 33 


Interpolations between the diagonals miy: 
be easily made so that any quantities not 
given on the diagram may be as readily 
placed, and the intersections found as thous) 
they were given. 

The following table of equivalents of cir 
cular and diametrical pitches is given for 
convenience : 
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the liquefied gas disappears. 
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HORSE-POWER OF GEAR TEETH. 
of the sulphuric acid level.) Now on heat- y = a factor depending upon the ; 
ing the limb A slowly up to 31°, the critical shape of the teeth. Cir. Pitch ...| 39") $e’) 96" 3 4%" 1 
j f cart ic acid wv: l face B of T l Mr. Lewi P : ; Diam. Pitch..| 8.378) 6.283) 5.027) 4.189 4.59] 3.1142 
point ot carbonic acid gas, the surface bo o see how Mr. Lewis derives his values Cir. Piteh .393’) .449 | 524/71] .628. 7) 7R57) .SuN 
Now if the Diam. Pitch. 8 : . | 5 4 | 


liquid is all gone, and all the space above 
the acid is occupied by a mere gas like air, 
then the sulphuric acid levels ought to come 
back even again. But 
matter of fact, so whatever you choose to 
call the substance you have there in the 
space above the acid, it is certainly not a 
homogeneous gas. It is evidently more dense 
in the limb A thanin C. So then we come 
back to our iron ball full of water. Heat it 
up to its critical point. The water isin a 
sort of transition stage between liquid and 
solid. If the temperature is carried up 
several degrees, the process of change goes 
steadily on, and finally there must be present 
there actual homogeneous water vapor. If 
the experiment could be carried out in any 
transparent material, like a quartz tube, for 
instance, we could then be sure, for there 
are plenty of ways to tell whether we have 
in a given tube water or water vapor, but 
as the critical point of water, as stated in 
the last paper, is probably about 700° C., 
the probability is that it will not be tried. 
Water acts on glass notably at ordinary tem- 
peratures, and at the boiling point more 
rapidly. Steam at high pressures attacks 
and weakens glass in course of time, and at 


they do not, as a 


paper above cited. 

For most purposes the formula may be 

more conveniently expressed in the form 

H.P. = *PFy?. 
33,000 

and it is from this equation that the accom- 
panying diagram is derived. The val- 
ues of y expressed in terms of the number 
of teeth are separately plotted for the three 
distinct styles usually employed, involute 
20°, involute 15° (and cycloid), and radial 
flank teeth. The two sets of figures for 
horse-powers in light and dark face type, 
and for pitch and face are for fine and coarse 
pitches respectively. 

To use the diagram suppose, for exam- 
ple, one has 44’ pitch, 15” face, 700 feet ve- 
locity per minute, 21 teeth, and a 20° invo- 
lute tooth is to be used. Pick out 4$” in 
the lower left-hand corner of the diagram 
on the horizontal lines representing pitch, 
pass to the left until the ‘‘face’”’ diagonal 
15” is reached, pass from the intersection 
vertically to an intersection with the ‘‘ve- 
locity” diagonal 700 feet, and from that 
point go horizontally to the right until in- 
tersection is made with the diagonal for 21 
teeth, ‘‘involute 20° obliquity.” Following 
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Sandwich—The Danger of Silt, 
Editor American Machinist : 

There are some places which seem to have 
gone out of business. Taking a journey to 
East Kent on the new river steamer whic) 
has been put on to improve the Thames pis 
senger service, I found occasion to go 
one of the original Cinque Ports, name): 
Sandwich, a town which is remembered 
giving a title to that man who invented tli 
dry combination of sawdust which bears th 
name of the town. This place has gone clea 
out of business as a port and seems to hav: 
found no other occupation. There is wha 
appears to be an old sea bank, but two mil 
of grass land intervene now between it an 
the water and a tortuous stream only con 
nects the place with the sea, the mistake in 
its original choice of a site being that it 
selected a place removed considerably inland 
from a line joining two closely adjoining 
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adlands, and so the silt deposit of the sea 
1as found a quiet place to rest in and killed 
the port, once so important and still possess- 

ig by virtue of ancient charters certain 
rights and privileges whose present value is 

shadowy as the dim past of the town’s 
iory. 

One old privilege, not now enjoyed, was 
e doubtful one of inflicting capital pun- 

i-hment which was by drowning, and there 

ill exists an old document bearing date 
15 preferring a complaint against a cer- 
iin prior ‘‘for that he had diverted the 

surse of a stream named the Gestling, so 
iat the felons could not be executed for 
want of water.” 

In viewing the decay and ruin of an old 
seaport one cannot but think how much of 
it is due to want of appliances for preventing 
such decay. Naturally an old river port 
which would easily accommodate say such 
ships as Columbus sailed in to America 
will begin to fall behind as vessels increase 
in size, and even had Sandwich retained its 
former depth of water it must still have de- 
cayed as ships grew in tonnage. 

But had steam dredges been in existence 
in 1493 when a mole was constructed or had 
explosives been at hand to destroy the ship 
which sank at the mouth of the harbor and 
helped on the process of silting up it is 
probable that by mechanical means the silt 
would have been removed and the depth of 
water kept so that as vessels grew larger 
there would have been water found for 
them. 

Silting up characterizes old ports still, 
and, in a figurative sense, old businesses. 
At Liverpool, as many Americans have found 
to their delay, the low water depth on the 
Mersey bar became as little as 9 feet so that 
many hours were lost if a tide was missed 
when a steamer arrived. 

The Liverpool port authorities had waxed 
fat and careless, and it required the expendi- 
ture by the city of Manchester of eighty 
million dollars on a ship canal and the fur- 
ther action of the now rival passenger port 
of Southampton before Liverpool could be 
brought to the point of using known mechan- 
ical appliances to remove the Mersey bar 
which had become so threatening. Sand- 
wich in a sense is more favorably situated 
than Liverpool, and might easily dredge a 
direct channel to deep water, but the time 
is past for doing this and the work too spec- 
ulative to undertake in respect of the chance 
of regaining trade to pay thecost. We have 
all seen the silting up process in full swing 
unknown or unperceived by those most 
vitally interested, and often too when their 
affairs seemed at the high-water level. It is 
in fact just such concerns as are at the top 
of affairs that are apt to become silted up. I 
have seen an old manufacturing concern that 
became silted up because an old building 
stood in its fairway, another became choked 
with old patterns, and a third was crippled 
by inefticient steam plant. In every case that 
occurs to my mind a resolute action taken 
earlier would have repaid itself. There is a 
good deal to be said in favor of the Ameri- 
can method of constructing things that 
“will just do” as against our English sys- 
tem of building for eternity before experi- 
ence has demonstrated that the system will 
endure so long. If you follow this system 
the time arrives when you must either sac- 
ritice so-called good stock or else fall hope- 
lessly behind. 

The clinging to old stock is the habit of 
the railroads in the south of England, and 
the result is deplorable to both the public 
ind shareholders and partly responsible for 
the success which has attended the supply 

fast passenger steamers on the Thames 
in place of the old tubs. 

The preservation of a surplus piece in 
opes it will come in is sometimes attended 
y abrilliant result; the piece does come in 
nd every one is pleased, but, to paraphrase 
lightly, this one piece of rejoicing is more 

‘han counterbalanced by the ninety and 
nine pieces which will never come to be re- 
joiced over. 

Let a rule be made that things be pre- 
served a week or a month according to the 
probability of the case or the experience of 
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the business, after which they should be 
ruthlessly scrapped. The same applies to 
patterns. Whena machine becomes obsolete 
a period might be allowed for the wearing 
out of machines, so that customers could ob- 
tain duplicate parts, but as orders for such 
parts thin out it is better to destroy the pat- 
terns, as it aids in putting an end to the use 
of obsolete machinery, and so far is good 
for the user also. I think places like Sand- 
wich may still serve a useful purpose if we 
care to learn the lesson. 
W.H. Boorn. 


Power of the Injector. 
Kditor American Machinist: 

Mike, the ‘‘engineer,” made a surprising 
discovery recently as to the forcing power 
of the injector. The -valve between the in- 
jector and boiler was inadvertently closed, 
and in trying to start the injector, of course, 
Michael failed, as the injector would do 
nothing but slobber at the overflow. So he 
removed the overflow cap and held the valve 
down with a stick to ‘‘make her take.” She 
“took” and burst the feed-pipe, stopping 
the whole outfit. BeNJ. F. WILson. 
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cutters fixed in the slots, and this ata cut- 
ting speed of 4to5 meters per minute, we 
finish by means of reamers fixed on the bars 
by means of conical rings, and this at the 
speed of 3 meters per minute. These 
reamers are of our system—expansion—so 
that all our holes are identical, for we can at 
the slightest wear increase their diameter 
and regrind at the emery wheel. We use 
the same system of reamers on our boring 
machine built by Richards, of Manchester, 
after the style of Brown & Sharpe. 

‘*At the right of the photo you will also 
observe the vertical boring and turning ma 
chine, after the style of Niles Tool Works, 
and built by Richards, of Manchester, and 
with which we are exceedingly well 
fied. 

‘Cylinder illustrated in the photo has 
80.0 millimeters by 1 meter 200 millimeters 
stroke—equal to 32x48”. 
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An Exhibitor’s Coat—Awards, 


An exhibitor at the Fair is at this writing 
experiencing the beauties of divided author- 
ity, circumlocution, ete., if nothing worse. 
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ORING CYLINDERS IN A FRENCH MACHINE SHOP. 
Bor! CYLINDE F M iE S 


Boring Cylinders in a French Machine 


Shop. 

We present on this page an engraving 
made froma photograph of a cylinder and 
valve seat boring machine, which was con- 
structed and is at work in the shops of the 
Société Anonyme des Ateliers de Construc- 
tion, from drawings of H. Bollinckx, the 
manager, to whose kindness we are indebted 
for the photograph and the following par- 
ticulars : 

“As you will see, this tool, built in ac- 
cordance with my own drawings, is boring 
five holes at a time (cylinder and four 
valves). 

‘The largest size of cylinder it will admit 
is 1 meter and 250 millimeters diameter by 
1 meter 800 millimeters stroke (50''x72”). 
The smallest 400 millimeters diameter by 
800 millimeters stroke (16''x32’’). 

‘Tt isa rapid working tool, since we can 
finish a cylinder 500 millimeters diameter by 
1 meter stroke (20'’x40’) in 60 hours, and 
is also most easy for the men. The four 
valve holes are perfectly square and parallel 
to each other and square with the cylinder, 
and consequently the placing of the cylinder 
on the tool is most easy and quick. You 
will also observe that the principle of bor- 
ing is the same for the 4 bars. 

‘*The bars move forward, and sliding 
collars or heads are not used; this secures a 
perfect boring. 

‘* After the first cut is taken by means of 


While talking with a visitor a man entered 
his enclosure and took his coat, in a pocket 
of which was his exhibitor’s pass. The 
fellow rather bunglingly and only partially 
concealed the coat under his own and was 
arrested at the exit gate and locked up in 


the regular police station outside the 
grounds. By means of a card which was in 


the pocket and which gave location of the 
exhibit the exhibitor was readily found, and 
for some days has been dancing attendance 
at the stations both inside and outside the 
gates, all the while paying his entrance fee. 
First they had the coat at the outside sta 
tion, but the whereabouts of the detective 
was not known. Then the coat had been 
sent to the station on the grounds, but upon 
application there they knew nothing about 
it. Again, outside the grounds there was 
no record of such an arrest—he had seen the 
prisoner in his cell and talked with him— 
and he must look inside for his property. 
Just now the exhibitor is speculating as to 
whether or not he will ever see his proper- 
ty, and also as to what effect a little persua- 
sion in the way of about ten dollars would 
have had in the beginning. The fellow who 
was arrested had also in his possession a 
bottle of champagne, presumably stolen, 
and the exhibitor suggests that a fairer di- 
vision would have been to have returned the 
pass to him, let the thief go with the coat 
while the police authorities drank the cham- 
pagne. Anyhow he has found out that 
there is a good deal of jealousy as between 
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police authority inside and outside Jackson 
Park, and as between the two not much 
chance for the man who loses his coat. 


The matter of awards is being come at 
but the action of the powers—or rather the 
one-man power—has rendered it as certain 
as anything can well be that the ‘‘medal” 
exhibitors will receive will be a little more 
useless than is generally the case, which 
seems to be quite unnecessary. Alréady the 
air is full of rumors of efforts at bribery 
and the like, and no seems to know 
much about it anyway. Fortunately, so far 
as we know, the judges on machinery are 
good men, but what weight they will have 
is quite another thing. 
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An Extension of Gas Consumption. 

While electricity is trenching so seriously 
upon the field of gas lighting, any recent 
application of gas which leads to an exten- 
sion of its consumption is of importance to 
gas producers. Some foreign companies 
seem to have done this quite successfully in 
at least one direction. At the recent Dundee 
meeting of 
the North 
British Asso- 
ciation of Gas 
Managers, 
a one member, 
Mr. J. Bal- 
wit a Ey lantyne, of 
> Rothesay, 
that 
his company 
had gained 
an increase 
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of consump- 
tion of at 
“ least 40 per 
cent. inabout 
six years, 
due to cook- 
ing by 
among 


gas 
its 
customers. 
The gas com 

pany fur- 
nishes the 
cookers to its 
patrons at a 
rental of 10 
per cent. of 
the list cost 
price per an- 
num, which 
charge also 
includes put- 
ting them in, 
taking them 
away and keeping them in order. About 11 
per cent. of the customers are supplied. His 
and other companies have not only found this 
a profitable part of their market, but it has 
the added advantage of being nearly a day- 
light consumption, thus tending to equal- 
ize the demand on the plant. It is a question 
worthy of serious consideration whether un 

der proper encouragement this particular 
application of gaseous fuel could not be 
much more generally extended. 
ing Record. 
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—————— 

One of the difficulties a community has 
in the effort to help the unemployed to 
work has been experienced in Chicago. 
The authorities forced certain contractors 
to employ men of the city who were out of 
work. These men were, for the most part, 
unused to such work, and, of course, could 
not keep pace with men who had always 
worked at it. But it appeared that they 
were so placed that they must do so or drop 
out, their work being made more than ordi- 
narily hard by the jealousy of the old 
hands, who worked with increased zeal in 
order to break down those they considered 
their rivals. It would seem thatif a city 
was desirous of helping its unemployed— 
and they must be helped in some way—they 
could first be given work for a few days 
under the supervision of the city officials, 
until they became used to the kind of work, 
so that they could have some hopes of keep- 
ing up their end with those accustomed to it. 
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AMERICAN 
Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MACHINIST will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 37. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of’ their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our-desk is located. 

SS 
One of the Causes, 


There is little doubt but that the present 
stringency in financial matters has been ren- 
dered worse than it otherwise might have 
been by the premature and unnecessary ac- 
tion of railroad corporations in reducing 
train service and wages of employes. 

As soon as rumors of coming financial 
difficulties became prevalent, founded most- 
ly on the suspension of a few mismanaged 
and relatively unimportant banks, some of 
the companies inaugurated the most radical 
measures of retrenchment, buying much 
less supplies than usual, letting off men and 
cutting wages, thus doing all in their power 
to make reality of what had before been 
merely vague rumors of disaster. 

It is quite certain that there could be no 
more effectual way of increasing the dullness 
throughout a region tributary to a railroad 
than for that road to discharge a lot of men 
and reduce the wages of those remaining. 
We admit the advisability and even neces- 
sity of ‘‘sailing close” in such times, but in 
doing so the skillful sailor will usually avoid 
such tactics as will inevitably increase the 
forces he has to contend against. 

There have been, we are satisfied, many 
unnecessary reductions in wages also—re- 
ductions made forno other reason than that 
those making them have thought to take ad- 
vantage of the unusual number of unem- 
ployed men to force wages down. This is 
something that inevitably reacts with tre- 
mendous force upon business, and besides 
in the end usually results in a decreased effi- 
ciency of the force taken as a whole to more 
than overbalance the saving apparently, or, 
perhaps, temporarily, made by the reduc. 
tion. 





—-_  — 


Honor in the Navy. 


There are some rather ugly rumors re 
garding the covering up of deficiencies and 
inefliciency by naval officers in the supposed 
interest of other officers. It seems that the 
officers in charge of the cruiser ‘‘ Atlanta ” 
allowed the vessel to deteriorate—permitted 
the doors in the collision bulkheads to be- 
come so rusted that they could not be 
moved at all, while all the while successive 
reports were being made to the department, 
according to which reports these and all 
other things in and about the ship were in 
the best possible condition, some of the re- 
ports stating the time required to close these 
doors during collision drill, doors which it 
was subsequently found could not possibly 
be closed atall. It is supposed that these 
reports were made and certified to under 
the impression that it would have been dis- 
honorable for the oflicer making them to 
tell the truth and thus necessarily condemn 
other officers primarily responsible for the 
condition of things. 

It is said that this sort of honor becomes 
thoroughly drilled into naval cadets at An- 
napolis, and that nothing is considered quite 
so dishonorable as for one cadet to reveal 
any shortcoming of another, even though it 
be plain that the school and the service are 
to be injured by the course pursued. 

We all know that there is among school- 
boys elsewhere than at Annapolis this sort 
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of honor which makes them “stand by” 
one another in times of difficulty, even to 
the extent of shielding or even taking pun- 
ishment in place of the guilty one. This 
spirit among schoolboys is to be admired, 
but that it should be carried into the affairs 
of the navy, where it may easily result not 
only in the loss of a vessel during a storm 
or in a collision, but in the death of hun- 
dreds who know nothing of such ‘ honora- 
ble” proceedings, and would have no sym- 
pathy with them if they did, seems almost 
inconceivable, while at the same time we 
think of the men taking part in it as sen- 
tient human beings. 

It would seem to ordinary mortals that 
the first duty of naval officers was to the 
government which educates and supports 
them; that their first thought should be the 
conscientious performance of duty, regard- 
less of whom might be hit by it, and, finally, 
that lying is lying whether it is done to 
shield oneself or another who has failed in 
his duty and who richly deserves exposure. 

It seems probable too that some of the en- 
gineer oflicers of the *‘ Atlanta” have signed 
their names to reports concerning the con- 
dition of the vessel, which, to say the least, 
they should have known were not true. It 
is at least certain they did not know them 
to be true, as they should have done. 

a 
Discounts to Members. 


One of the latest co-operative schemes has 
recently been explained by Oliver Sumner 
Teall, who is the president of a new club to 
carry it out. In explaining it, Mr. Teall 
said that a member of the Union and other 
clubs could procure many things at reduced 
rates, the clubs making arrangements by 
which members trading at certain estab- 
lishments received discounts of varying 
amounts. The new company proposes sim- 
ply to make use of this idea. It is called 
the National Rebate Company. Member 
ship is to cost nothing, and there will be no 
expense except for clerk hire. A number 
of merchants have agreed to give discounts 
to members, their return for this being, of 
course, in the increased business secured. 
Though called a ‘‘ national” company, it is 
contined to people living in New York—at 
least for the present. 

The Wells Memorial Institute, of Boston, 
to which many workingmen belong, has for 
some years had such an arrangement for the 
benefit ‘of its members, and it is, we be- 
lieve, found to work well. 

If some arrangement could be included in 
this whereby those who intend to, and 
actually do pay their bills, did not have also 
to pay those of persons who have no inten- 
tion of paying them, it would be a good 
thing. There are lots of suburban towns 
about New York in which manufacturing 
operations are carried on, and which are 
also places of residence for men who, in 
some way, make their living by their wits 
in New York. It is notorious that it is this 
latter class who run up bills for groceries, 
dry goods, clothing, etc., and then fail to 
pay them, the trade of the mechanics and 
workingmen in these places being consid- 
ered most desirable because most reliable, 
and it is an undisputed fact that such men 
who pay for what they get have to pay an 
added profit to cover the losses incurred by 
the trade of the first named class. This is 
not right, and if some of the co-operative 
companies can manage to get around this 
evil, that will in itself enable a considerable 
discount to be made to people who are in 
the habit of paying their bills. 

ee 

It is gratifying to note in all manufactur- 
ing quarters a very general tone of hope- 
fulness as to future prospects. Good op- 
portunities for observing this lead us to say 
without hesitancy that such is the case in 
all machine business, and it appears to be 
equally true in all kinds of business. The 
prospects of a satisfactory solution of the 
currency question, and the fact that a good 
many large machinery manufacturers have 
but little stock on hand are working to- 
gether to bring about a better feeling, and 
to set the wheels turning. A little patience 
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is still necessary, but it is never long by 
tween daybreak and full light. There is 
an astonishing amount of energy yet left 
and the fact that manufacturers, as a rulk 

have only looked at the break in the time 
as temporary, will help to bring good time 
along. While there are no signs of a boon 
—the country has seen too much of boom 
in the past, and it is to be hoped there wil! 
be no more—there are signs that improv: 

ment will be rapid, and that the countr 
will soon be through the dull spell. If a! 
hope and work to the end of good times, i 
is about as certain as anything can be th» 
they are near at hand. There are an 

always will be those who can see nothin 

satisfactory ahead, but the majority « 

American manufacturers are not given t 
neglecting their business in a search after 
impending disaster that is only in the imagi 
nation. 

Ss Se 


Literary Notes. 


THE [INFRINGEMENT OF PATENTS for Inve 
tions not Designs—With Sole Reference to th: 
Opicions of the Supreme Court of the Unite 
States. By Thomas B. Hall, Esq, of the Clev: 
land bar. Robert Clarke & Co., publishers, Cir 
cinnatl. 

This is a book the purpose of which is t: 
set forth the doctrine of the U. S. Supreme 
Court with reference to the infringement of 
patents. The subject is divided and treat 
ed under four different subjects, viz.: Li 
cense under the Patent; Identity of the 
Invention; Validity of the Patent; Recovery 
for Infringement. 

The various phases of these subjects are 
considered under different heads, the sub 
stance of the Supreme Court’s decisions be- 
ing given in as few and as plain words as 
possible, reference being made to each case 
so that the full text can be consulted when 
desired. The whole forms a very conven- 
ient and reliable means ofascertaining what 
has been established as law regarding pat 
ents. 

The preface to this book is a model and is 
as follows in full: ‘‘The doctrine of the 
Supreme Court of the United States, touch 
ing the subjects herein considered, is pre- 
sented without personal discussion.” 

The book contains 275 6x9’ pages bound 
in law calf, and its price is $5. 
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SS PIONS anno 
UE oSNSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address shouli 
always accompany the question. Neither correct initials 
nor location will be published when there is a request t 
that effect. If questions are enclosed with a business 
communication, they should be written on a separat: 
sheet. 








(460) J. B. L., Cedar Keys, Fla., writes 
Kindly inform me who makes crucibles for 
melting brass and other metals ? A.—Jos 
Dixon Crucible Company, Jersey City 


(461) C. A., Houtzdale, Pa., asks: What 
should be the diameter of the water cylinde: 
of a pump to deliver 1,500 U. 8S. gallons 
per minute ; stroke 3 feet, and making 50 
strokes per minute? What should be the 
diameter of the steam cylinder, when this 
pump is placed at a depth of 165 feet from 
the point of delivery; the effective steam 
pressure being 45 pounds per square inch 
Allow 20 per cent. for loss. A.—Diameter 
of water cylinder 17} inches; diameter of 
steam cylinder 23% inches. 


(462) M. S., Brooklyn, N. Y., writes 
Please inform me what chance a fireman 
has on board a U. 8. naval vessel to advance 
himself. Can he obtain higher positions in 
that line of work? A.—He can advance 
himself to highest grade of firemen, but 
this is the limit, as the engineers are taken 
from the Naval Academy at Annapolis. 2. 
Which fares the best, the fireman on board 
the naval vessel or a merchant vessel? A. 
That depends on the officers in charge. 3. 
In which of these two services will a fire 
man have to work the hardest? A.—The 
life of a fireman under any conditions is not 
aneasy one; if he is honest and faithful he 
will have all he can do in any service. 


(463) A. S. F., Saxton, Pa., asks: Can 


a Corliss engine be run with the steam 
and exhaust valve disconnected at one 
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end of the cylinder, the exhaust valve be- 
ing removed entirely, and the admission 
valve blocked ? My object is to run the 
engine during the time a new stem is 
being fitted into the exhaust valve. A.— 
Yes, provided the fly-wheel is heavy enough 
to carry the engine over the dead centers. 
You may also have to close the exhaust port 
after the valve has been taken out Of 
course, the power developed by the engine 
running with one steam, and one exhaust 
valve only will be much reduced. 


164) 8. J. O., St. Louis, Mo., writes: 
Picase inform me whether the glass tube in 
a spirit level is straight or not. If it is 
what draws the air bubble to the center of 
the glass? A.—In an ordinary spirit level the 
glass tube is slightly bent so as to form an 
arc, the highest part being placed upward. 
In some very fine spirit levels the inside of 
the tube is ground to a larger diameter in 
the center than at the ends. The air bubble 
always seeks the highest point, hence when 
the tubes are in a level position the air bub- 
ble will bein the center. For a further de- 
scription of levels see our issue of July 14, 
1888. 


165) H. R. S., Philadelphia, Pa., writes : 
Please inform me how I can best temper a 
steel roller 1} inches diameter, 12 inches 
long, and prevent it from cracking during 
the process of hardening. A.—The following 
has been recommended and is said, to have 
given good results. Heat the steel in a 
well charred fire (charcoal preferred) until 
it becomes a bright cherry red, then plunge 
it in cold soft water, until the outside is 
hardened, which will take from 1 to 3 
minutes, then quickly plunge it into whale 
oil, and let it remain until cold. This com 
pletes the hardening. To temper the roller, 
first clean it with emery paper, then place 
iton a bright fire without blast, turning it 
often until the proper color is obtained. 


(466) J. N. B., Newark, N. J., writes: 
Kindly inform me what, in your ex periénce, 
has proven to be the best formula for a 
dipping solution for cleaning and brighten- 
ing brass castings. A.—We suppose you 
want a solution for cleaning new brass cast - 
ings as they come from the foundry. Make 
a solution of two parts of water, two of 
sulphuric acid, and one of nitric acid. Mix 
these as follows: First mix the water and 
sulphuric acid, and let these cool; then add 
the nitric acid ; when this solution is cool it 
will be ready for use. Dip the castings 
which are to be cleaned in the solution, and 
withdraw them quickly ; repeat this opera- 
tion until the castings are bright; rinse in 
cold water, then in hot water, and finally 
throw them in sawdust to dry. 


(467) V. D., Fredericksburg, Va., writes : 
Kindly inform me what size of boiler I 
should use for a 38-inch cylinder engine I[ 
want to put it ina boat 20 feet long. Please 
give all the sizes, as I want to build one. 
A.—The data you have given us is too 
meager for determining the size of boiler. 
But on general principles, for the length of 
boat mentioned, we should use an upright 
boiler; furnace 19 inches diameter; height 
of furnace 20 inches; outside diameter of 
boiler 25 inches; total height of boiler 35 
inches ; diameter of flue 6 inches. 2. What 
inspection will the boat have to pass? A.— 
The inspection will be made by an inspector 
of steam vessels, and it will be such as to 
determine the safety of its hull, boiler and 
engine. 8. What license will I require? 
A —You will require a license as special 
engineer issued by the supervising inspector 
of steam vessels. 


(468) J. C., Bridgeport, Conn., writes: 
Please inform me how to build a boat called 
a bicycle boat. I believe it is made in the 
State of Maine. As nearasI can learn itis 
built of two boards 20 feet long, 12 inches 
wide and 1 inch thick, sprung together at 
the ends, with 30 inches for the breadth of 
boat at the center; it has no bottom, and is 
driven bya propeller operated by a pair of 
pedals and miter gearing. A.—You must 
have been incorrectly informed, a boat of this 
kind without a bottom would not give sufti- 
cient displacement for any practical use. In 
our Opinion the boat to which you refer is 
nothing more or lessthan a flat bottomed boat. 
The pedal mechanism can be of any design by 
Which the power can be transferred from 
the pedals to the propeller shaft in a con- 
venient and simple way, and will not re- 
juire ingenuity of a high order to design 

We should, however, not advise you 
»adopt this mode of applying power, un- 
less you have a special object in view, be- 

ise with it you will not be able to exert as 
g:eat a force for propelling the boat as you 

1 with a pair of oars. 


169) A. J.O. N., Waltham, Mass., writes: 
| have nearly completed a four years’ course 
1 the nigh school. My ambition is to be a 
hip and yacht designer. Would you ad- 
ise metoenter a ship yard and then an 
chitect’s office, or vice versa? A.—In our 
inion it will be best to work in the ship 
id first, and after you have obtained a 


od practical knowledge, then take up 
lice work. In the meantime, do not 
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waste your leisure time, but devote it to 
study. 2. I have spent some of my time in 
designing and making models of yachts. 
My friends say Iam wasting time in doing 
so. Do you think so? A.—If you make 
these models according to scientific princi- 
ples, a little of this practice will be advan- 
tageous, but if you simply cut out the 
models so as to be pleasing to the eye, your 
time could be spent to better advantage. 3. 
Is a knowledge of engines useful? A.— 
Yes; you should make yourself at least 
conversant with the elementary principles 
of marine engine construction, but the more 
you know of this the better. Answers to 
your other questions would take up too much 
space, and we must therefore refer you to 
‘‘Rudiments of Naval Architecture,” by 
James Peake, a good book for you to study; 
it will give you the information you seek. 


(470) W., New York, writes: We havea 
horizontal fly-wheel weighing about 20,000 
pounds. On the upper face of the rim, 
which is 18 inches wide, there are four 
rollers 18 inches wide; each one has to sup- 
port 10,000 pounds. The whole is driven 
by a pair of bevel wheels on the vertical 
shaft which supports the fly wheel. What 
I would like to know is: 1. What horse- 
power will it take to run the fly-wheel at 
the rate of 20 revolutions per minute?) A.— 
To keep the wheel running at the given 
speed will require about 74 horse power. 
This should be taken as an approximate 
estimate, as the power will somewhat de- 
pend on the diameter of the rollers, and even 
if this diameter had been given it would 
be a difficult matter to make accurate com 
putations. 2. What should be the diameter 
of the thrust bearing at the bottom of shaft? 
A,—To compute this we should know the 
weight of shaft and gearing. For the 
weights given, 60,000 pounds, and allowing 
a pressure of 100 pounds per square inch on 
thrust bearing, you will need a bearing 27} 
inches diameter. <A thrust of 100 pounds 
per square inch is a very liberal one; some 
authorities do not allow more than 70 
pounds, and others take as low as 50 pounds 
per square inch. 3. What should be the 
pitch of teeth on the bevel gears? A.— 
That will depend on the diameter of the 
wheels which you have not given. We 
would also draw your attention to the 
rollers, as shown in your sketch, these are 
shown to be cylindrical. This form will 
not work under the given conditions; the 
rollers will have to be conical, and the face 
of wheel on which these rollers work will 
have to be turned to suit the conical form of 
roller. 


(471) A. B., ——, Conn., writes: There is 
a granite column in this vicinity which is 
being turned up, 41 feet long and 6 feet 
diameter, weighing about 84 tons. The 
journals are of cast-iron, 13 inches diam- 
eter and 18 inches long; they are made with 
a flange about 30 inches diameter. These 
flanges are fastened on to the ends of the 
column with bolts, which are set in sul 
phur. Since they have commenced turning 
the stone the journals at each end have 
broken off at different times, and they are 
now waiting for one to be replaced. In my 
opinion the journals are too small, and they 
will continue to have trouble until they use 
larger ones. Kindly give the formula neces 
sary for finding diameter of journal and size 
of tlange. A.—The fact that the journals 
break shows they are not large enough. For 
computing the diameter of the journal we 
may consider it to be a cantilever loaded at 
the end. The load at the end will be 42 
tons (one-half of the weight of the column) 
Under these conditions we have the follow 
ing formula for finding the diameter of the 
journal 
x Wx! 


SX 3.1416 


in which W denotes the weight of half the 
column, / the length of the journal in inch- 
es (18 inches in this case), and S the safe 
tensile stress per square inch on the outer 
fibers of the journal. Taking 3 tons for the 
safe working stress of S and substituting 
for the symbols in the foregoing formula 
their values, we have 

qs — 8% x 4 Xx 18 

3 x 3.1416 

which gives us nearly 15% inches for the 
diameter of the journal. This allows noth 
ing for the jar in turning, nor for the press- 
ure of the tool against the stone, We 
should make this journal at least 15 inches 
in diameter. The foregoing formula hag 
been derived from the fundamental formula 
given in answer to Question 459 in our is- 
sue of September 14, current volume. The 
flanges are probably bolted to the rough sur- 
face of the stone, and consequently the 
stress due to the bolts, which should be 
taken into account, will be difficult, if not 
impossible, to determine. In cases of this 
kind good judgment is the only guide. We 
should make the flanges about 32 inches in 
diameter and 2 inches thick. 

(472) W. H. §., Detroit, Mich., writes: 
Inclosed please tind a sketch of two piston 
rod ends which are tapered, the only differ- 
ence being that one has a collar against 
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which the piston can be driven, while the 
other has not. In discussing the matter 
with my superiors, I have maintained that 
the collar was necessary, while they claim 
it is not. Their only reason for using no 
collar so far, has been that it is easier to 
make a good fit without the collar. I do not 
agree with them, and propose making a fit 
which will allow the collar to come within 
fs inch of the piston while cold; then heat 
the piston and shrink it on. They tell me 
that the oldest and best engine builders do 
not use collars. If this is so, perhaps you 
can tell me why they do it. The taper in 
this case is 3 inches per 1 foot, which makes 
the tapered part so short that it leaves a 
straight bearing throughthe piston. I hope 
that I will find this subject satisfactorily 
explained. A.—The reason for making the 
ends of the piston rods tapered is to obtain 
a perfect tight fit, and when taper is com- 
paratively slight, there is not much diffi- 
culty in making it so. Another reason for 
making it tapered is that the rod can be 
withdrawn with greater ease when it is 
necessary to do so, than when ends are 
straight; this is probably of greater im- 
portance in marine engines than in locomo- 
tives or stationary engines. In many ma- 
rine engines, when the taper extends the 
whole depth of piston, it is } inch per foot, 
and in locomotives only about half that 
amount. With slight tapers there is danger 
of splitting the pistons by the wedging 
action, and, therefore, the piston rod is 
turned with a shoulder of ;y to 4 inch deep, 
the latter being suitable for comparatively 
large piston rods; this shoulder will also 
allow the piston rod to be slightly re turned 
when necessary, without interfering with 
the taper. Although the necessity of shoul- 
ders is advocated by many builders, collars 
such as you show in your sketch are gen- 
erally avoided. A taper of 3 inches per 
foot, and allowing this taper to continue 
until the section of the rod is three fourths of 
that of the body, and then turn the remain 
ing part cylindrical is also recommended by 
many engineers in cases where the ease of 
withdrawal of the piston rod is of import- 
ance, because, even with the liberal taper of 
% inch per foot, there is sometimes con- 
siderable trouble experienced in withdraw- 
ing the rod after a few months’ work. 
These ends also generally have a shoulder. 


(473) Inquirer, Portland, Oregon, writes: 
Piease give me a formula for computing 
the force of blow from a steam hammer, the 
weight of the hammer, diameter of the cy]- 
inder, and pressure’ of steam being given. 
A.—The force of the blow can be computed 
by one of the following formulas: ft = 
mv(lj)or fs 4m v® (2); in which f is the 
average force of the blow, ¢ denotes the 
time of the duration of the blow, s the space 
through which the hammer head moves in 
bringing it to rest, m the mass of the falling 
bodies, and is equal to the total weight of 
these bodies divided by 32.2 (which is the 
acceleration due to gravity), and v the 
velocity in feet per second attained by the 
falling mass at the beginning of the blow. 
It will be seén that before either formula 
can be employed, the velocity v» at the be- 
ginning of the blow must be known. To 
make the application of these formulas 
plain, we will take the following example: 
Find the force of the blow of a hammer, 
whose parts, free to fall, such as hammer 
head, piston, piston rod, etc., weigh 4,000 
pounds; the area of the piston is 100 square 
inches; the effective steam pressure 1s 60 
pounds per square inch; distance through 
which the falling mass has traveled at the 
beginning of the blow is 6 feet. Before we 
can compute the velocity 7, we must know 
the acceleration of the falling mass. The 
force which causes the acceleration is the 
force of gravity, which is 4,000 pounds, and 
the total effective steam pressure which is 
100 x 60 = 6,000 pounds, hence the force 
which causes acceleration is 4,000 +- 6,000 

10,000 pounds. The acceleration in feet 
per second is found by dividing this force 
by the mass of the falling parts; the mass 


is equal to se 124, fraction neg- 
On. 
lected, hence the acceleration will be sth 


80.6 feet per second. The velocity is 
now found by the following formula: 7 
\/ 2x w X h,in which a denotes the ac- 
celeration as found above; and /, the dis 
tance through which the falling mass has 
traveled at the commencement of the blow, 
6 feet. Hence v / 2x 86.6 <6= 8} 
feet per second, in which the small fraction 
has been neglected. Now we are in a con- 
dition to apply formula (1). Let the time ¢ 
of the duration of the blow, or in other 
words, the time of bringing the falling mass 
to rest, be ,j, second, then according to 
the formula we have for the average force 
of the blow: 

124 a 31 357,492 pounds, 

or say 178 tons. Now let us employ formula 
(2); in this the time does not enter into cal- 
culation; in place of it we use s, the dis- 
tance traveled by the falling parts during 
the blow, or in bringing these parts to rest. 
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To show that the same results can be ob- 
tained by formula (2) as before, we take s 
equal to the distance traveled during the 
time ¢. The velocity of the falling parts at 
the beginning of the blow is 31 feet per 
second, at the end of the blow the velocity 
= 0, hence the average velocity during the 
blow is 3 = 15.5 feet per second, and the 
distance traveled during ,\ second will be 
4 9 

£6.05 X 18 2inches. According to formula 


93 
124 x 31* 
. ; 


(2) we have f = 4 Xx 357,492 


Dy 
pounds, as before. In these computations 
friction has been neglected, and the steam 
pressure has been assumed to be constant 
throughout the stroke. 
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Transient Advertisements 50 cents a line Jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to regch us not later than 
Saturday morning for the ensuing week's issue. 








Grant's Gears, Lex’n, Mass., & Phila. Pa. See p. 12 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
. : . ‘ 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 
For Cypress Tanks and Vats, address W. E. Cald- 
well Co., Floyd and Main Streets, Louisville, Ky. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 
** Shapers (Double Triple Quick Stroke”’) * 
Trade Mark, 
Gould & Eberhardt, Newark, N. J. 
Gear and Rack Cutting, Drawings for Bevel & Mi 
ter Gears, Cutters for Spur & Bevel Gears Milling 
Cutt’s, Vert’! Mili’g Mach’s. R.M.Clough,Tolland,Ct. 


‘*Pumping Machinery.”’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 


12-inch breech-loading rifled mortar & mounting, 
w’ght 118.000 Ibs., front Gov't B’ld’g, World’s Fair; 
des’n on applica’n. Builders [ron F’dry, Prov., R. I. 


Gear Cutters, Auto. Specially adapted for Motor 
Ge.rs and all other style Gears 
Gould & Eberhardt, Newark, N. J. 


‘* Binders”? for the AMERICAN MACHINIST. Two 
styles, the “* Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co. 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


ctiitlieiaciiii 
The Beginning of Economy in Air Com- 
pression. 








By FRANK RICHARDS. 


If we want to go into the compressed air 
business ‘‘ for all there is in it,” the way to 
do it successfully and profitably is first of 
all to control the whole business. By this I 
don’t mean the establishment of a monopoly 
whereby we shall have the compression of 
all the air that is used, although there might 
be ‘‘ big money” in that. But with what 
air we do handle we can’t expect to accom- 
plish much unless we have as full control as 
possible of each of the principal operations 
involved—the compression, the transmis- 
sion, and the application or use of the com- 
pressed air. There are great losses possible 
at numerous points, and there are commen- 
surate savings to be effected. The losses 
can be defeated and the savings accom- 
plished better by a concentrated than bya 
divided management and accountability. 

To begin at the beginning, we first have 
to do with the ‘‘ free air,” or air at atmos- 
pheric pressure. This is our raw material, 
and it is, of course, desirable to get it as 
cheaply as possible. Now it so happens 
that in keeping our accounts in this busi- 
ness, the raw material is measured out to us 
and charged against us not by weight but 
by bulk, so that whatever air we want to 
use it is desirable to get it to the compressor 
in as small a volume as possible. The 
smaller the relative volume at the begin. 
ning the greater will be its value at the end. 
The volume of free air varies with the tem- 
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perature, which means that we want the air 
as cold as possible. The colder it ts the less 
it will measure in cubic feet, and we may 
consequently say that the colder. it is the 
cheaper we are getting it. 

It seems necessary in all the operations 
with compressed air to keep the accounts of 
profit and loss and the record of work ac- 
complished by the volume of free air that 
is handled. This involves fewer uncertain- 
ties than if we were to base our computa- 
tions upon the volume of air after compres- 
sion to any given pressure. The tempera- 
ture of the air after the beginning of opera- 
tions is such an uncertain and variable 
factor, and is still of such weight in the 
result, that all calculations are upset by it. 
The absolute measure of the air operated 
upon would, of course, be its weight, but 
this it is not possible to ascertain in ex- 
tensive practical operations. 

The volume of air at common tempera- 
tures varies directly as the absolute tem- 
perature. The absolute temperature, Fahren- 
heit, is the recorded temperature + 461", so 
that at 60° it will be 60 + 461 = 521°, and 
the volume will increase or decrease ;3; for 
each degree of rise or fall of temperature. 
In securing our supply of free air for the 
compressor, then, if we can get a difference 
in our favor of 5° by laying a pipe and lead- 
ing the air in from the outside of the com- 
pressor room, or from the shady side of the 
building, or from the coolest place near by, 
instead of using the air in the compressor 
room, we accomplish a saving of about one 
per cent. If wesecure a difference of 10°, 
which in practice is frequently quite possi- 
ble, we save two per cent. absolutely with- 
out cost, except the cost of the pipe or box 
to lead the air in. I know that the average 
machinist or engineer cannot commonly ap- 
preciate these small figures or have any re 
spect for such small savings, but when it 
comes to business I do not know why they 
should not have the same weight as the same 
values have in any other of the details of 
business. Brokers have to live and flourish 
on commissions of 4 or ,'g of one per cent., 
but mechanics are so wealthy that one or 
two per cent. is not worth their considering. 

The pipe to bring the free air in may as well 
be of wood or of earthenware as of iron, 
and, in fact, such material, for its non con- 
ductivity, isto be preferred. Some of the 
compressors of the day can readily be con- 
nected with an outside air supply and make 
provision for it, others cannot easily be so 
connected, which is unfortunate for them. 

Another point that has not hitherto re- 
ceived the attention it deserves, is the neces- 
sity, in the interests of the best economy, of 
not only getting the air as cold as possible 
at the compressor, but of getting it as cold 
as possible into the compressor. We have 
too easily assumed that the one covers the 
other, when, as a matter of fact, it never 
does. The temperature of the air at the 
cylinder and about to enter it does not 
guarantee the temperature of the air in the 
cylinder at the moment when the cylinder 
is filled and compression begins. It is not 
too much to say that the temperature of the 
air outside the cylinder and of that inside is 
never the same. 

He is fortunate who, after saying some- 
thing that somebody may have taken the 
trouble to ‘‘ catch on” to, doesn’t find him- 
self under the necessity of supplementing 
his original speech with explanations of 
what he didn’t mean when he said it. Not 
long ago I was remarking in the AMERICAN 
MACHINIST that the air compressor is the 
only perfect field for the use of the indi 
cator, that it is the only place where the in- 
dicator cards will tell the whole story, both 
of the power expended and of the work ac- 
complished. I am afraid I said too much. 
The air cylinder card doesn’t tell all it pre- 
tends to tell. You may compute from the 
card the amount of air apparently com- 
pressed, and, later, you may realize that 
you haven't got the quantity that is repre- 
sented, This is due to the fact that the card 
has nothing to say about the actual tempera- 
ture of the air, either at its admission, at its 
discharge, or at any point of the stroke. 
Give me the old steam card yet for down- 
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right and outspoken honesty in this respect. 
I may show you an air cylinder card where 
the admission line is almost exactly coin- 
cident with the atmosphere line, and where 
the compression line begins to rise above 
the atmosphere line immediately at the be- 
ginning of the compression stroke, showing 
that the cylinder is completely filled with 
air at atmospheric pressure, and we will 
agree to go into ecstacies together over the 
excellence of the card in this respect. But 
suppose that when the cylinder is just filled 
and compression is just beginning, our 
cylinder is filled with air at 120° instead of 
at 60°, which is the temperature of the sup- 
ply. It means that our cylinder holds 
rather less than .9 of the air that we are 
assuming it to hold, and which the card 
says that it holds. It means not merely that 
the capacity of the compressor is one-tenth 
less than we assume it to be, but that for 
the compression of this nine-tenths we are 
still expending the full power as _ repre- 
sented by the steam card. If the difference 
in indicated horse-power between the air 
cylinder and the steam cylinder is 10 per 
cent. of the air cylinder, it is not a bad 
showing. But if this 1.1, the power of the 
steam cylinder, is to be compared not with 
1, the full capacity of the air cylinder, but 
with .9, its actual contents, the case is quite 
different: .9 : 1.1 :: 1: 1.22, which is a 
result not worth bragging about by any 
compressor builder. 

There seems to be no means of ascertain- 
ing the actual temperature of the air during 
the operation of compression. The relative 
temperature at different points of the stroke 
is evident enough from the indicator card, 
which shows the pressure attained at that 
point, but the actual temperature we don’t 
know. Who will tell us how to find it out? 
Here is a problem that will probably not 
elicit as many solutions as those which Mr. 
Leicester Allen has been giving us. It does 
not seem to be impossible. It looks, at first 
sight, almost as simple—not quite—as to 
tell how fast a stream of water flows 
through a pipe. But nobody yet has in- 
vented a satisfactory water meter. In the 
meantime, we can only use our mechanical 
judgment and common sense. We can say 
in a general way that the air should enter 
the cylinder by the shortest and most direct 
possible passage, and with as little contact 
as possible with any metal at a higher tem- 
perature than its own. 

ae 
The American Inventor. 





Of all the countries of the world none is 
so prolific in inventions as America. There 
are several reasons for this. The ease of 
obtaining patents, and their cheapness, 
holds out to every man the chance of creat- 
ing for himself a piece of property by the 
exercise of his brains. The high rate of 
wages insures the inventor of a labor-saving 
appliance a patient hearing from capitalists, 
while the independence of thought and 
feeling, which pervades all classes, leads to 
original views and to bold attacks on difti- 
cult subjects. Hence every one is a po- 
tential inventor, especially if he have an 
acquaintance with science or manufacture. 
Whatever a man’s occupation he must daily 
find himself called upon to do or to suffer 
many things from which he would gladly 
emancipate himself. The proverb says, 
‘‘ There is a remedy for every ill but death,” 
and seeing how many ills there are, the 
opportunities for devising remedies are not 
only numberless, but they are present to 
all, 

The Roman millionaire was certainly far 
better situated than his American repre- 
sentative of to-day. It is true that he could 
not travel at 60 miles an hour, his yacht 
could not steam independently of the winds, 
and his letters took days and weeks to reach 
their destination, and often miscarried. 
But his expectations had never soared to 
such rapid transit, nor to such perfect com- 
munication. On the other hand, he enjoyed 
the unspeakable luxury of perfect service ; 
his slaves were drilled like an artillery 
regiment, and anticipated his slightest de- 
sires; his home was decked with everything 
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that was beautiful, and contained the choice 
products of the entire world; his food and 
his wines were not only better prepared 
than those of common people, but these 
were different in substance. 
intense satisfaction of feeling himself apart 
from the herd of humanity which sur- 
rounded him ; his superiority was patent to 
all, and was unquestioned. When he jour- 
neyed he did not form a unit in a crowd on 
an unclassified vehicle, as does the Ameri- 
can millionaire of today, and when he 
voyaged a thousand steerage passengers did 
not share equally with him in the latest 
outcome of the shipbuilder’s art. His 
chariot and trireme were his own, and were 
beyond the wildest dreams of hope on the 
part of those beneath him in station and in 
fortune. 

We need not confine ourselves to Rome 
for illustrations to show that the rich de- 
rived more benefit from their riches in the 
past than they do to-day. The case of the 
medieval baron is one in point. He lacked 
the delicacy and refinement of surroundings 
which characterized the Roman, and was, 
in fact, subject to much we should consider 
as hardship. But then he was of rough 
fiber and hardy nature ; his ideal of happi- 
ness consisted in mastery, and he enjoyed it 
to the full. In his own district he reigned 
supreme, not seldom contriving that the 
king’s writ should be of little avail as against 
his will. His servants were absolutely 
under his control, and as regards his tenants 
he pushed his interference, at any rate under 
some forms of tenure, into the most sacred 
relations of life. The opinion that he was 
of a different order to common humanity 
was not only held by himself, but was re- 
ceived by his social inferiors, and acts that 
would have roused the deepest resentment 
if attempted by others were accepted as 
natural and right from him. Even so late 
as the commencement of the present century 
the baron’s descendant—the English lord— 
was paramount in his own district. One 
could neither live in his village without his 
good-will nor publish opinions that he dis- 
liked. He was surrounded by people who, 
to all appearance, regarded him as the foun- 
tain of knowledge and light. The school 
children curtsied at the sight of his coach, 
the laborers doffed their hats before him, 
while even substantial tenants treated him 
with extraordinary deference. Every one 
conspired to give him a good opinion of 
himself. 

It is when we compare the condition of 
the poor to-day with that of previous ages 
that we see how much the inventor has 
done for humanity. To know how hard 
life must have been before the advent of 
machinery, we have only to imagine a 
family set down on an island and called 
upon to provide all their food and clothing 
without the aid of modern mechanical ap- 
pliances—to plough and reap; to thresh, 
winnow and grind; to raise cattle, kill, and 
dress them; to shear, card, spin, and weave 
their wool; to make and mend their clothes; 
to provide soap, candles, tools, cutlery, 
earthenware, paper, pencils, nails, medi- 
cines, leather, boots, ropes, and the thousand 
and one things that are needed ina home. 
Evidently it could not be done, even if labor 
were continued from dawn to eve and then 
extended far into the night. And this under 
the favorable conditions of a yeoman’s 
family, without rent to pay. How much 
worse must it have been under the exactions 
of a feudal landlord! Two-thirds of what 
we consider necessaries must have been 
omitted from the list of that day, and to 
sore toil must have been added scanty fare 
and insufficient clothing. 

Long before America was discovered the 
inventor had commenced the amelioration 
of the lot of the race. The man who de- 
vised a form of ship’s rigging that would 
enable a vessel to beat up the wind, un- 
locked the fetters of thousands of galley 
slaves, and by rendering communication 
easier and cheaper made matters better both 
for buyer and seller. The windmill and the 
water-wheel released womankind from the 
immemorial task of ‘‘ grinding at the wheel ” 
to provide the daily ration of flour. The 
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movable type and printing press did a sti 
greater work by conveying the knowledge 
of the few to the many, and thus puttir 
the ignorant and the inept in possession 
the experience of the wise and the skillfu 
Besides such notable inventions as the 
hundreds of a less imposing nature had been 
made and their authors had passed aw: 
and been forgotten. It was only when tl 
patent law was passed in this country the: 
an enduring record was commenced of tl 
names of those who have endeavored to u 
their brains to save their time and muscle 

The colonization of America commence: 
from an Anglo Saxon point of view, wi' 
the settlements in the early part of the si 
teenth century. By that period an immen 
progress had been made in arts and man 
factures, but still the load of labor press 
very heavily on the lower classes. It w: 
only when the windmill and the wate: 
wheel could be utilized that work could b 
undertaken on a large scale. The sicklk 
the scythe, the flail, the hand-loom, th 
spinning-wheel, the sledge-hammer, the ax, 
the hand-saw, the file, the wagon—thes 
were the implements with which the clea: 
ing and peopling of the forests of the New 
World were commenced. Much progres 
was made by their aid, but only as the r 
sult of great suffering, indomitable pers« 
verance, and endless labor. In some cases 
whole settlements perished for want of sup 
plies, cut off from civilization for lack o! 
means of communication ; and in others it 
was only the bounty of nature, in respect 
of fish and game, that turned the scale. Thx 
rigorous climate prevented outdoor work 
during several) months of the year, and 
manufacturing operations were not suffi 
ciently advanced to enable labor to be fully 
utilized under shelter. It was the policy of 
the home government to make the colonists 
purely agriculturists, and to pay for thei: 
foodstuffs and raw products in goods, and 
for a long time this was successfully pur 
sued. The American inventor had scarcely 
a market until the connection with England 
was snapped. Then the aspect of affairs 
was changed, and the desire to become man 
ufacturing people soon found expression in 
the passage of a patent law. The first 
patents were granted in the year 1790, and 
there were only three of them for that year 
The first was to Samuel Hopkins, for a pro 
cess of manufacturing ‘‘ pot and pearl ash” : 
the second was to Joseph Sampson for man 
ufacturing candles, though the method of 
dipping candles was very generally followed 
for 60 years after that. The third patent 
was awarded to Oliver Evans for a method 
of manufacturing flour and meal. Thirty 
three patents were granted in 1791; 9 in 
1792; 20 in 1793; 21 in 1794; 11 in 1795; 
37 in 1796; 51 in 1797; which appears to 
have been a year of unwonted activity in 
the demand for patents, as only one week 
passed without one being granted. In 1798 
the business fell off one half, only 25 patents 
being awarded, and in 1799 39 were granted 
Among the patents for these ten years wi 
find 16 for nail making machines, though 
nearly all the nails used even during the 
first years of this century were made by 
hand, as blacksmiths formerly made horse 
shoe nails. During the last decade of the 
last century only 249 patents were issued by 
the government. Even as late as Jefferson’: 
administration cabinet meetings were fre 
quently called to consider applications for 
patents. A thousand patents are now issued 
for one during the last ten years of the last 
century. 

It is curious to note that, while Mississippi 
takes one patent for every 20,469 of her 
population, Connecticut takes one for every 
1,018 of hers. South Carolina takes onc 
patent for every 23,490 of her population, 
and Massachusetts one for every 1,055 of 
hers. North Carolina takes one for every 
21,288, and Rhode Island one for every 
1,191. Georgia takes one patent for every 
14,817 persons, and New York one for 
every 1,635. Alabama took one for every 
18,457, and Illinois one for every 1,944 
Where we find the largest general in 
telligence, the widest diffusion of the bene 
fit of free schools, there we find the largest 
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inventive activity, and the best fruitage of 
mechanical talent. 

Many great American inventors have 
Fitch and Fulton 
for steamboats, Whitney for the cotton gin, 
Evans for milling machinery, Whittemore 
nd Jenks for looms, Terry, Ives and Jerome 
or clocks, Lorillard for tobacco making, 
Sdwards for leather making, Wood for 
»lows, Blanchard for lathes for turning 
irregular forms, Spencer for geometrical 
thes, Hoe, Adams, and Gordon for print- 
ng presses, Collins and Root for ax mak- 
ng, Ames for shovels, Woodworth for wood 
nachinery, Fairbanks and Howe for scales, 
‘lowe and 
Crosby for 
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seldom got flesh food, and often went short 
of bread. And so of nearly every other 
industry; the working classes take the bulk 
of what is produced, for the very good 
reason that they are able, by the aid of ma- 
chinery, to turn out several times as much 
work in a day as could their forefathers. 
At the same time that their production has 
increased their actual labor has diminished. 
A man with a heavy job ina foot lathe not 
only worked slowly but painfully. When his 
long day was ended, every faculty was ex- 
hausted, and he tramped home to rest ex- 
pended both in body and mind. Now he 
looks on while the lathe does the work, and 
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possible by the use of the Vernon counting 
register, which we illustrated and described 
in our issue of December 8, 1892. It is made 
by the Davids Machine Works, of 129 
Worth street, New York. One of the 
registers is placed over each turnstile, and 
indicates at all times the number of persons 
that have passed through it. 

me 
Forms Produced by Automatic Wire- 

bending Machines. 








We have from time to time illustrated 
various automatic machines for bending 
and forming wire and metallic strips—ma- 
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pin mak- 
ing, Knott 
and Mott 


for stoves, 








Stuart for 





sugar refin- 





ing, Bald- 





win and 
Winans for 








ljocomo- 
tives, Pull- 








man for 
sleeping 
cars, Me- 





Cormack 
and Ketech- 

















um for 
reapers, 
Colt,Sharp, 
Spencer, 
Smith, and 
Wesson for 
fire -arms, 
Phillips for 
matches, 
Wells for 
hats, Good- 

for 

rub- 
Erics- 

for 








year 
india 
ber, 

son 

naval 
struction 
and hot-air 
engines, 
llowe, Wil- 
son, Singer, 
Gibbs, 
Grover, and 
Baker for 
sewing 
machines, 
Morse for 
the  tele- 
erepb, 
Tatham for 
lead pipe, 
Whipple 
for screws, 
Chickering 
and Stein- 
way for 
pianos, 
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Burden for 





horseshoes, 
Yale for 
locks, Roeb- 
ling for 
wirecables, 
Corliss for 
steam en- 
gines, Diss- 
ton for 
saws, Ste- 
phenson for horse cars, and Gatling for 
quick-firing guns. 

The result of all this activity is to be seen 
in the comfortable condition of the working 
classes in America. During the term of his 
patent the inventor, or his assignee, may 
make money out of it, but when it expires, 
it practically becomes a gift to the masses. 
fhe producing power of the world has 
wen increased manifold without any corre- 
sponding increase in the consuming power 
f the upper classes. The wealthy do not 
eat more bread and meat to-day than they 
lid years ago. Yet the output of these 
‘ommodities has been vastly augmented, 
and they are consumed in large quantities 
by a section of the population which once 








in the evening discusses the provisions of 
the Employers’ Liability act.—Hngineering. 
—-_ 

Among the passengers on the new steam- 
ship ‘‘ Lucania” was Mr. Thomas G. Clay- 
ton, of Derby, Superintendent of Construc- 
tion of the Midland Railway of England. 
He comes as the guest of his brother, Mr. 
James Clayton, President of the Clayton 
Air Compressor Works, New York, and 
while here will visit the World’s Fair and 
make a study of the railway systems of this 
country. 





—_—__->--—_—_—_ 
It may interest our readers to know that 
the record of visitors to the Fair at Chicago 
is kept and its prompt publication made 























Forms Propucep By AUTOMATIC WIRE-BENDING MACHINES, 


chines built by Blake & Johnson, Water- 
bury, Conn. 

We present with this an engraving show 
ing some of the forms produced by these 
machines, all of these being produced by 
the machine itself from the coil automati- 
cally and at a very rapid rate. 

ee 
E. V. Clemens, 





Mr. E. V. Clemens died in New York 
City, September 3. He was descended on 
both sides from the earliest settlers in this 
country. His father, A. B. Clemens, super- 
intendent of the Farrel Foundry and Ma- 
chine Company, took him as a boy into the 
shops of that company, in which he began 
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His first 
success was the installation of a sugar plant 
in Cuba. He was then for a number of 
years superintendent successively of the 
National Machinery Company, Tiffin, O.; 
the Clemens Foundry and Machine Com- 
pany, Ansonia, Conn.; the Farrel Foundry 
and Machine Company, Ansonia, Conn.; and 
for the past five years superintendent of the 
De La Vergne Refrigerating Machine Com- 
pany, and later treasurer of the White 
Cloud Copper Mining Company, both in this 
city, of which concerns he was one of the 
leading spirits. He was a member of the 
Am. Soc. M. E., Am. Soc. C. E., and En 
gineers’ Club, and was also a microscopist 


his varied and successful career. 


of more than ordinary ability. He left a 
wife and three children. 
ae k, 
The Short Electric Railway at Bangkok, 
Siam. 


Mr. Robert M. Boyd, U.S. Vice-Consul- 
General at Bangkok, Siam, writes under 
date of June 12, 18938, as follows : 

An extensive improvement has just been 
completed in this city, in which Americans 
and American inventions have played the 
leading parts. I refer to the equipment 
with electricity of the only tramway line 
here, a tramway which has heretofore been 
run by horse-power. 

In the summer of 1891 the manager of 
this company made a tour of Europe and 
the United States, investigating the subject 
of motive power for street railways. After 
a thorough investigation of the methods 
used on both sides of the Atlantic, he en- 
tered into a contract with the Short Electric 
Company, of Cleveland, O., to put in a 
plant here and equip three miles of road, the 
cost to be something like $50,000. 

In November, 1892, Mr. W. J. Davison, 
an electrician for the Short Company, ar- 
rived in Bangkok, and at once commenced 
work to carry out the contract, and has just 
completed his undertaking to the entire 
satisfaction of the company here—so much 
so that they are contemplating an extension 
of the line. 

Since the first car was started, some three 
months ago, the receipts 
wonderfully. Now, 


have increased 
with the entire line 
completed, enabling the company to run 
four cars, the increase of receipts has been 
30 per cent. 

This is the first electric road in the far 
East, and the satisfactory manner in which 
this contract has been carried out will not 
only redound to the credit of the Short 
Company, but to the electrician—Mr. Davi- 
son—whose efforts in their behalf have been 
crowned with such signal success, 

More roads of this character are sure to 
follow in the East. Very much interest 
could be aroused here in such things, in my 
judgment, if the electrical companies at 
home would send representatives out to the 
Orient to put their claims before the proper 
people.—Electrical Review, 

=> 

The following are the principal dimen- 
sions of two first-class battleships, ‘‘ Majes- 
tic” and ‘‘ Magnificent,” proposed for the 
British Navy, and to be built at Portsmouth 
and Chatham : 

Length 390 feet; breadth, extreme, 75 
feet; mean draught 274 feet; displace 
ment 14,900 tons. With a natural draught, 
a speed of 16} knots is expected on the 
eight hours’ contractor’s trial, and with 
moderate forced draught the speed is ex- 
pected to increase to 17} to 17$ knots. The 
armament will include four 12 inch breech 
loading guns of new type, mounted in pairs, 
twelve 6-inch quick firing guns, sixteen 12- 
pounder quick firing guns, and twelve 3- 
pounders. There will also be five torpedo 
discharges for 18-inch torpedoes, four of 
these being submerged. 

ee 

It is reported that Messrs. George H. Mc- 
Fadden & Bros., of Philadelphia, have in 
contemplation the establishment of a line 
of steamers between Galveston, New York 
and Philadelphia, and perhaps Liverpool. 
It is expected the line will be in operation 
inside of the next ninety days. 
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The Eagle & Phoenix Co., at Columbus, Ga., are 
adding new machinery. 

The tobacco growers in the vicinity of Sparks, 
Ga., talk of erecting a factory. 
New machinery is to be put in the mills of the 


Owensboro (Ky.) Woolen-mill Co. 
A. M. Ruttler, 


knitting mill at Escanaba, 


of Philadelphia, will establish a 
Mich. 

The Gaffney (S. C.) Manufacturing Co. 
add machinery to their cotton-mill 

At Edgeviile, N.H, 
will make improvements and repairs. 

Cc. A. Carlock bas purchased and will operate the 
Brooker saw-mill plant at Ringgold, Ga. 

The Warren Mills (Mass.) burnt 
ago are now in process of rebuilding. 


will soon 


Roby & smart’s manufactory 


some months 


Thomas Develon & Sons, Philadelphia, Pa., have 
completed an addition to their works. 
"he Business Men’s League may establish the 


manufacture of cordage at Helena, Ark. 
The Annabesacook Mills Co., Monmouth, Me., 
are erecting a new and larger boiler house. 
The Eufaula (Ala.) Cotton-mills Co. have 
creased their capi'al from $100,000 to $150,000. 
A. Morris is erecting avery large and com- 
plete foundry and machine shop at Tyrone, Pa. 


in- 
G. 


The Union Pacific Railroad Company bas decid- 
ed to build 17-stall roundhouse at Starbuck, 
Wash. 

The construction of the proposed water-works 
Greenville, Miss., will 


a 


system at be commenced 
shortly. 

The Monumental Chemical Company has com 
menced the erection of its new plant at South 


Baltimore, Md. 
Ground has been broken for the new N. R. Pegg 
tool manufactory at Utica, N. Y. The building 


will be 204x50 feet. 

The works of the Pratt & Whitney Co. at Hart 
ford, Conn, are fully employed, running full time 
and employing 1,100 hands, 

The Wrought-iron Bridge Company, of Belair, 
Md., has secured the contract to build the super- 
structure of an iron bridge near that place. 


At an election held in Mannington, W. Va., on 
the 28th ult., the borough decided for construct- 
ing new water-works. Bonds for $5,000 will be is- 
sued. 

The Midland Manufacturing Company, of North 
Topeka, Kan., is making some improvements in its 
plant, remodeling the buildings and adding a brass 
foundry. 

The New Philadelphia Iron and Steel Company, 
New Philadelphia, 0., will soon commence the 
erection of a new steel building to be used as an 
annealing house. 

The Campbell Printing Press and Mfg. Co. have 


lyn, N. Y., and are removing the mechanical por- 
tion of the business from Taunton, Mass. The 


business office will remain as at present at 160 Wil- 
New York. 

The Indianapolis Foundry Company, of Indian- 
apolis, Ind., has its new buildings under roof, and 
is putting in a stock of raw material preparatory 
to commencing operations. 


liam street, 


The town councilof Fiedmont, W. Va., has grant- 
ed the contract to put in the water-works to L. ¢ 
Hallock, of Wheeling, for $32,630. The reservoir is 
to be 70x100 feet and 250 feet high. 

The New York Construction and Supply Co., of 
New York. has formed, with capital of 
$20,000, to manufacture machinery. The directors 
are W. 8. Rockwell and E. E. Billow. 

Che iron foundry of the Walker 
turing Company at Watertown, Mass., has resumed 
work, after a shutdown of two months. The firm 
employ 150 hands and all the men will work full 


been 


Pratt Manufac- 


time.} 

The American Sheet-mill at Phillipsburg, N. J., 
started up on the 11th inst. on full time, all trouble 
with the puddlers having been adjusted. The mill 
is well supplied with will soon begin 
to work at night. 


orders, ana 


for the 
shop, 
2 stories, 250x105 feet; 30x 
65 fect. The buildings are to be of steel construc- 
tion, with iron truss roofs. 

The General Electric Company has closed a 
contract with the Brooklyn Heights Railroad Com- 
pany, of Brooklyn, N. Y., for 200 electric car equip- 
ments, comprising the new G. E. 800 motor and the 
latest type of series paralle! controller. 


The new p!ant to be built at Toledo, O., 
Vulean Iron Works will comprise a machine 
engine and boiler house, 


Notice has been given that the large plate-mill of 
Mclivain & Sons, at Reading, Pa., which has been 
idle since July, would resume. The firm has re- 
ceived large orders for pipe iron and other orders 
which will keep the mill in steady operation. 

The Otis Steel Company at Cleveland, O., started 
one furnace on Tuesday in its large smelting house, 
aad on the 13th six of the twelve gangs employed 
in the forge resume work. It is expected that 
more men will be put to work before the week is 
out. 

Owing to the great increase in Chicago travel 
the New York Central Railroad restored to service, 
beginning September 17, the New York and Chi- 
cago limited trains. Existing trains had proven 
inadequate to accommodate the increased passen 
ger traffic. 


The new jewelry factory of W.H. Wilmarth & 
Co., at Attleboro, Mass., is completed, and work 
will be started with 150 hands this week. The 
factory, which is 230x40 feet, three stores, is the 
largest in the Attleboros, and is capable of accom- 
modating 300 hands. 


The Board of Supervisors, of Peoria, I1l., has let 
a contract to M. Halligan for an iron bridge over 
a highway for $850. The Wrought-iron Bridge 
Company, of Canton, O., was awarded the con- 
tract for the bridge across the La Marsh Creek in 
Limestone for $1,440. 

The 
hill, 
ley, 


hat factory of W. B. Thom & Co., at Haver 
Mass., the largest in the Merrimac Val 
announce that they have sufficient orders to 





,ecently completed extensive new works in Brook- 





THE MASON LEVER VALVE 


Is made essentially the same as 
the ‘‘ Mason Balanced Valve,’ 
with the substitution of yoke 
and lever with weight attached 


for the bonnet and knuckle joint of the balanced valve. 


lever valve will be found useful in controlling the supply of 
water in tanks by attaching to a ball float. 


to control steam pumps in tank service, 


in the steam supply pipe to the pump and connec ting the lever 
There is no lost motion 
in any of the joints, a fact which those desirous of close 
valves 


with a ball float placed in the tank. 


regulation will appreciate. These 
nished either as piston or seated valves. 
is steam tight. 


MASON RECULATOR CoO., 


BOSTON, MASS., U.S. A. 








The 


It can also be used 
by placing the valve 


ean be fur 
The latter style 





Books for Molders. 
Dingey’s Machinery Pattern-Maker, 


Cloth. $2. 


BOLLAND, THE IRON FOUNDER. 


12mo, Cloth. $2.50. 
JOHN WILEY & SONS, - 


12mo, 


NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South l1th St., 
Philadelphia, Pa. 


GRANT 


GEARS 











ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 












warrant them to start up on full time at once. 
They have been partly shut down several weeks. 
All the other hat factories are running on full 
time. 


Work has been resumed in the Potter Press 
Works in Plainfield, N. J. The force was largely 
cut down some weeks ago, but the orders have 
come in, and the foundry will resume full time at 
once, while the machine shops will resume full 
time as soon as the castings for the big presses are 
ready. 


Work has begun at the new brush factory of Jor- 
dan & Christie, just completed at Maplewood, 
Mass. The firm has had works on Charlestown 
street, Boston, for some years, and employs about 
100 hands. The new factory is 50x133 feet, three 
stories hign, and has a twenty-one horse-power en- 
gine for electrical and heating purposes 


At Somersworth, N. H., Tibbetts & Clark’s steam 
mill has resumed work. Fifty looms tbat were 
idle in Mill No. 3 have started up. In Mill No 2 
316 looms have been shut down for an indefinite 
period. This is about one-fourth of the total num- 
ber. The bleachery will start up again soon. 
Ground has been broken fora new shoe factory. 


The D. T. Dudley & Son Company (shuttle manu- 
facturers) at Wilkinsonville, Conn., have their 
shop wired for electric light, and a dynamo will 
soon be put in for seventy five lights. Business at 
these works is very good, as_ they have orders 
ahead for six weeks or more. A new trip hammer 
has been put inand two new drop hammers are to 
be put in. 


Representatives of the H. B. Libby Manufactur- 
ing Company, of New York and Chicago, and of 
the Robinson Manufacturing Company, of Oxford 
and Portland, Me., have practically decided to be- 
gin work at once on a new woolen factory at 
Welchvilile, Me. The mill will bea large one, prob- 
ably twelve set, and equipped with the best mod- 
ern machinery. 


The manager of the potteries of the Trenton (N. 
J.) pottery syndicate states that he has increased 
the working force in three of the potteries, and 
that all the potteries are working now, but not 
with afull quota of men. Theforce wiil be gradu- 
ally increased each week until the full force is 
given emplovment. He reports that orders are 
beginning to come in for small amounts of goods, 
and the character of the orders indicate that 





goods are being sold. Several of the potteries out- 
side of the syndicate have started up with about 
half the force. 

The J. A. Fay and Egan Co., of Cincinnati, 
clude a business letter to this office in the follow 
ing paragraph: **We have to say that matters are 
picking up a little bit, and, like Brown & Sharpe, 
we will resume in full in afew days. We hope to 
have both of our factories running full force and 
on full time very sbortly. We must confess, how 
ever, that our foreign trade is a great deal better 
than that which is domestic. It may be that we 
pushed alittle bit hard for this foreign trade and it 
has resulted in our getting probably a good share 
of it. At any rate, matters are improving, and we 
hope that we are going to have a good fall and a 
good winter’s trade.”’ 


con- 


A Chicago dispatch of the 14th inst. says: ‘It 
took ten locomotives to draw a train’into the Polk 
street station yesterday. The train was the Erie 
No. 1. bringing passengers from Eastern points, 
but mainly from New York and Boston. It was 
made up of twenty drawing-room cars and 100 or- 
dinary coaches and baggage cars. The train was 
divided into ten sections of tweive cars each. From 
eighty to ninety persons traveled in each car, or a 
total of about 10,000 passengers for that one train 
alone. This is a fair example of the present World's 
Fair traffic on the Eastern roads. The Western 
roads are all doing a heavy business but not equal 
to that now being done by the Eastern lines. The 
World’s Fair travel on the Northwestern is heay- 
ier than at any othertime. The twenty-two through 
trains on that road that came in yesterday carried 
more than 16,000 persons.”’ 








Machinists’ Supplies and Iron. 


New York, September 16, 1893. 

Iron—American Pig -We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South- 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12.50 to $13.50 for No. 
2, and $11.75 to $12.50 for Gray Forge. 

Antimony—The market is steady. We quote 
L. X.. 9.90c. to 10¢e.; Cookson’s, 10c. to 10%e.; 
Hallett’s, 9.65c. to 9.70c., and U.S. French Star, 
10lKée. 

Copper—Holders of Lake Copper are asking 10c., 
buyers are bidding 9.60c. to 9.75c. Casting Copper is 
held at 93¢c. to 944c. 

Lead—Sellers quote 3.90c. to 4c. for delivery 
from now to lecember, but the demand is light and 
bids are limited to 3.80c. to 3.85c. for carloads. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 








HOLYOKE, MASS. 
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D TAPS.-—FINEST MADE. 


Also DIES, REAMERS, SCREW 

PLATES, BOLT CUTTERS, 

DRILLING MACHINES, 
PUNCHINC PRESSES, &c., 


MANUFACTURED BY 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS, Send for New Catalogue 





SAVES LABOB in being able to run at GREATLY INCREASE: 


BOSTON: it & {3 Oliver St., 


“R. MUSHET’S SPECIAL STEEL” 


SPEEDS. FEWER GRINDINGS. No WASTE inredressing, 


Soir Se IN THE UNITED STATEs. 


B.M. TFT ONES & CO... 


NEW YORK: 143 Liberty St. 





Modern Fy 
Valuable Features. 


CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St , Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MANUFACTURERS OF | 


FITCHBURG MACHINE WORKS, 


| THE CELEBRATED 





We are prepared to take Contracts for appiying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK. 






SEND FOR 











HIGHBURE ¢ 


AND OTHER s 


CATALOGUE E 


ENGINE LATHE 


|METAL. WORKING MACHINES 
FITCHBURC, 
MASS. 
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to 66c. 


, and =“ 
3.90e. i 


Lard Oil—Prime City is quoted at 65e. 
Spelter—Sales have been made at 3.75¢ 
price would still be paid, but 3.85c. and 
isked 
Tin—The sellers are firm 
isking rates are 20«c. for spot, 
ver and 20.60c for October. 


in their views The 
20.50e. for Septem- 
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* WANTED * — 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
vire will be forwarded. 


Draftsman & M.E. 


(grad.) exp'd in hoisting, gen 


mach’y & R.R. work,desires pos’n. Box 88, AM.MacH. 
Young man wants — as assistant drafts- 
man. 8. B. Field, Roselle, N. J. 


Wanted — Pos'n by mech. draftsman; 
in mach. tools and gen. mach’y. 


7 years’ exp. 
Box 86, Am. Macu. 
Reliable and accurate draftsman, age 25, desires 
position; Al references. Box 95, A., AMER. MacH 
Experienced draftsman with tech. education 
wants position. 8S. J.8., AMERICAN MACHINIST. 
ist-class machine draftsman of drawing room ex- 
perience is open for position. Box 82, Am. Macu. 


Mechanical draftsman with exp., 
best refs.; country no object’n. 


Draftsman & M. E. 
a situation ; 


Tool maker, years of exp. on machine shop and 
boiler tools, wants position; N. Y. or vicinity. Ad- 
dress P., care AMERICAN MACHINIST. 


wants position; 
Box 98, AM. MACH. 


(gr.dnated in Europe) wishes 
good refs. Box 78, AM. MACHINIST. 


















Technical graduate, 1 year draftsman, wants po- 
sition; will work part time in drawing-room and 
part in machine shop. Address M E, Athens, Ga. 


Successful superintendent at present managing 
on. bicycle factory desires a change; best of refs. 
C. F., AMERICAN MACHINIST. 


‘ieeiteebatin Norwegian, age 21, tech.school grad., 


| 2 years mach. soop exp. in this country, wants pos. 
| as dftsman; 


Newark, N. Y. 


Draftsman (designer) experienc ed on mach. 
tools, jigs, fixtures and gen1 mach’y desires posi- 
tion. or 76, AMERICAN MACHINIST. 


good ref 28 Grant St., 


Position as assistant mechanical engineer, assist- 
ant sup't or draftsman, by Massachusetts Institute 
of Technology graduate. Box 99, Am. MACHINIST, 


Ad- 
to 


Wanted —A first-class all around machinist. 
dress, giving nationality, and references as 
ability, Hogan Boiler Co., Middletown, N. Y. 

Wanted—By young man, first-class pattern 
maker and draftsman with drawing room, techni 
eal and practical experience, position with firm 
appreciating nice work. Box 14, Am. MACHINIST. 

Mech. draftsman and designer having varied exp. 
on large mact’y with largest mfr’s is open for en 
gagement, West preferred; best refs.; full particu- 
lars by letter. Adaptable, AMERICAN MACHINIST, 

Draftsman and designer of first-class ability de 
sires employment; seven years’ experience in en 
gines, boilers, pumps, printing presses, sugar house 
work and dynamos. Address ox 97, AM. MACH. 

Wanted—Machinist and pattern maker‘as part- 
ners in an iron foundry in St. Louis; young men 
each with $500 or more; a good opening. Write J. 
MeCash, 619 Harris Avenue, St Louis, Mo. 

Machine tool salesman is open for an engage- 
ment with alive, progressive firm where his sales 


amounting to $100,000 the past year may be 
dounled, and where services receive fair pay and 


lair treatment. Fair Play Mechanicus, Am. MAcu. 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON. 


FILE. 







3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





THE BERLIN IRON BRIDGE CO., 


OFFICEB AND WORKS, 

No. $8 Railroad Avenue, 

CHAS. M, JARVIS, Pres. and Chief Engineer. 
WiLt UX, Treasurer. 


Peank L. 


ENGINEERS, ARCHITECTS AND BUILDERS OF 


The above illustration is taken direct 
Bridgeport Machine Tool Co, 
in the immec diate 


at Bridgeport, C The 
fi yreground being 


on the right is 


onn. 


two stories high 





from a photograph and shows the 
building co 
one story high for the « 
light work being done on the 


East Berlin, Conn. 


BURR K. FLELD, Vice-President. 
GEO, H. SAGE, Secretary 


SONIOTING ONV S3901H8 1331S ONV NOU 


interior of 2 Machine 
nsists of two parts, ¢ 
recting room, while that 7 


Shop designed and built by us for The 
ach 40 feet in width. That shown 
vortion of the building shown 

second fl 0r, 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I, 


THE WELLINGTON BeLt HOLDER. 


Large or small 
belts shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with 
loose pulleys,saves 
belts, and is per- 
fectly safe. 

It is cheap, 

Write for descrip- 
tive circular and 
price list to 








Cut shows Holder in position 
beside driving pulley. 


COOKE & CO. 


b] 
163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work, 


00138 UOPBZujyseM si 


“OO BF NOSNIW IIA ‘f *W 


AG G3YNLIVINNUAW 


‘ssew ‘u0}s0g 












Wanted—Position as sup't, or foreman, by man 


For Sale—Second-hand drill eee engine lathes 
skilled as such, in gen. machine shop and foundry, 


& planers. Dietz. Schumacher & Co., Cincinnati, O. 


37 yrs. old, 12 yrs in charge of shops, sober, indus Light and fine machinery to orde r; Foot Lathe 
trious. thorough mechanic, accustomed to con- 


Catalogue for stamp. E. O. Chase, Newark, N. J. 


tracting, gen. mach’y. steam plants, familiar with 


foundry. “A. B.C...” care Whitcomb, Mo. Sensitive drill $35, cost $95; screw-cutting lathe, 
Wanted —Situation in Phila. assup’t, assist. sup’t. | 18” Swing, $120; turret lathe, $100. 229, Am. Macn. 
j . T+ | » , vay noinee a P ® er ‘ 

chief draftsman or designer by mech. engineer of | Massive boring & screw-cutting lathe, 54” swing, 

15 years’ exp.; specialties, machine tools, special | g500: 30” ditto, $885; bargains. 229, AMER. MACH. 


machines engines (steam or gas) andel. mach’y tor 
incand’t light or el. railway; best of refs. Address 
sox 94, AMERICAN MACHINIST. 


Molder with small capital would invest in found 
}ry. Address Founder, AMERICAN MACHINIST 


Wanted—Mech. eng. will be open for engage Splendid new 2 H. P. steam launch engine, $55 
ment Oct, 1; exp. in steam and aut. mach., am a} palf price. W. Bacchus, Danbury, Conn. . 


thorough mecb.; well up in modern shop practices 


and have held the positions of foreman patt: rn Rubber, metal and compositivn patterns for 
shop, sup’t of constructiin and mech eng.; would | carding & grouping: small rubber & metal work to 
want permanent engagement and will go any | order. John T. Usher, 116 E. 54th St., New York. 
where; Alreferences. Address Theory & Practice, : , . 3 
AMERICAN MACHINIST. We will pay 50 cents each for copies of the 


AMERICAN MACHINIST 
must be unsviled and 
CAN MACHINIST 

way, New York. 


Wanted—A 


of 
in 
PUBLISHING 


December 4, 1886 issue, 
good condition. AMERI- 
Company, 203 Broad- 





+; MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 


35 cents per line, each insertion. Copy should be sent to | second hand horizontal boring ma 


reach us not later than Saturday morning for the ensu- chine in good order tor prompt delivery, with 
ing week's issue, Answers addressed to our care wi | About 3'' boring bar, lengtn of table about 5 feet, 
be forwarded swing about 4 teet, with carriage about'30” square, 


with about 2” cross-teed 
feed to table pref*d. Address,with tull description, 
} name of machine, cuts or photograph. if possible, 
| & low’t net se I’'g price, to Box 96, Am. MacuINist, 


NEW EXPANDING MANDREL. 


Machinist’s Size, 


to table; power cross- 
Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Auto. Steam Flue Cleaners, Kelley Co., Erie, Pa. 


LECOUNT’S 


Amateur’s Size. 








Taking anything from No. PRICB. 
# to 1 inch inclusive. r—F Bechverseessh see Im : in. $10 
PEI OOo) 6 Fever, 3270 ae $5.00 8 wm’ 2 ‘* 18 
Patented Dec. 25, 1877. a th se rew ” 4 _ : a“ a 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE 

; Cc. W. LECOUNT,. SOUTH NORWALK, CO 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE 
These gocds are tor svle by CHAS. GAURCHILL & CO.. L't’'d. 21 Cross St 


EXPENSE, 
TO ORDER, 


» London, England. 


BORING 4»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 



































oct Canal Wig Bee oee 
coi Wes 
FOR 

Toots, | ALL KINDS IN STOCK. LATHE 
: Manufactory, SHEFFIELD, ENG. ‘SerottSewel Bal [catatozue 
DRILLS, } cuter am. ofice, 91 Jon ST., N.Y. |gecirenler | eS 
DIES, &c. WM. JESSOP & SONS, LD, Mortisers. & Machinery. 
sabtiched s century aes. Seneca Falls Mig. ( Co. 687 Water St., Seneca Falls, N.Y. 








(LAND, = & Noxtoy Go 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old: fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BAT®S STREET, DETROIT, MIGH. 
HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 
35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE 


tr Our New and Kevised Catalogue of Practical and Scien 
cifle Books, 88 pages, 8vo., and our other Catalogues and Cir 
300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 


SOFT CASTINGS, 


tothe Arts, sent free and free of postage to any one in any 
Made from best grades of Pig Iron for 











BOSTON 


part of the world who will furnish his address. 


SOFT GRAY IRON CASTINGS 


From 44 oz to !000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA,N. Y. 





Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 











MACHINERY CASTINGS 


Fine soft machinery castings to order from pat- 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 
WALTON, DEL. CO., N. Y. 


A FO TRIMMER 


in the pattern room will save its cost EVERY 60 days, 

OVER 
7,000 
SOLD. 


Get one on Trial, 





WORTHINCTON 
STEAM PUMPS 


FOR ALL, DUTIES. 











BE PROGRESSIVE 
Inquiries tor catalogue and prices we comed and promptly enswered; 


FOX MACHINE co., 325 No, Front St, Grand Rapids, Mich 


HENRY R. WORTHINGTON, 
NEW YORK, 
BOSTON, PHILADELPHIA, 


Machinery Hall Annex, Section 15, Column CHICAGO, 
Worild’s Columbian Exposition. 


Chicago Office 
J 











ST. Louis, DENVER. 





135 F ae Pavement, London, England 
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— 
CLEVELAND TWIST DRILL CO 


Sostablished in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 a 56th “4 


1 Shiver & Co Ws ok ven 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity, to be operated by Hand, or Wholly oriu part 
by Electricity, 





oTHER 


TOOL 


ire 


Paes 
cH cL 


TE Mal oN 
Brice If 





CRAY IRON 


CASTINCS 


Machinery Castings from small to 
tons each. Modern practice and facilities. 
Pickled or rattled. Capacity 20 tons daily. 
Send for Estimates. Guaranteed delivery. 
Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 


SPRINCFIELD, OHIO. 





CHAPLIN TRY AND CENTRE SQUARE. 


MUU UUU UU UU UU 
, 








CATALOGUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U.S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 





Machine and Boiler Tools, 


NEW AND SECOND-HAND. 


ENCINE LATHES. 


in. x 6 ft., Cpd. Rest, Cross Keed, “Improved Style.” 
Mm = ¢ Pre sntice, Hendey, Fite hburg. 
16 “* x 6-8t., “Improved Style” 
-” = I.. Bridgeport Tool Works. Good. 
16 ‘“* x 6 “ New Haven. Fair. Cheap. 
is “* x10“ Cpd. Rest, Hendey. Al! order. 
2“ x 7“ Steam Engine t o., with Chuck, Good. 
2“ x 8 “ Extra Heavy “Rowland,” with Chuck. Al, 
2 x16“ Cpd. Rest, Extra Heavy. Latest Al. 
S* 2° ¢ pe. Rest, pomem. Al. 
32 * x 16 “* Opd. Rest, Extra Heavy, Improved Style. 
b4‘* x2u* Extra Heavy, Triple Ge ared, Good. 
PLANERS. 
Q22in.x 5 ft. , Putoam, with Chuck. A1 order. 
24° x 5 “* New Haven. Good order. 
24 ‘* x 6 “ Improved Style. 
24 “* x 8 ** Freeland. Good Cheap 
30 ** x & ** Powell. Latest heavy pattern. 
36 “* x10 “ Old Style, Fair. Cheap. 
SHAPERS. 
6 in. Stroke Crank, 22in. Feed. Good. 
pe - — a - Good, 


: ee * Prentice. Modern. Al. 

1 * “ Friction, Hendey. Good. 

i6 “* “Crank, Gould & Eberhardt. Latest. 

26 “* “Triple Geared. Improved Style. 
MISCELLANEOUS. 


Upright and Radial Drills, Screw and Milling. 
Machines, Boring Mills, Punch Presses, etc. 
BOILER-MAKERS’ TOOLS. 
Bending Rolls, 8 and 10 ft., “New Style.” 
Punches, Shears and Riveting Machines 


J. J. McCABE, 


E. P. BULLARD’ is| 14 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms. 





WE ARE ORPRPERING 


BARCAINS 


from the Equipment of the United Electric 
Traction Co.%s Works, of Marion, N. J., 
comprising 
Engine Lathes, from 14’ to 48’ swing. 
Hand Lathes, from 10” to 20’ swing. 
Planers, from 24'’x5’ to 42’’x12’. 
Shapers, from 15’ to 20’ stroke. 
Drill Presses, all sizes up to 24’ swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine 
1 Large Pond Mach. Tool Co.’s Radial Drill Press. 
3 Gould & Eberhardt Automatic Gear Cutters, 
36'’, 48’, and 60” 

1 BettS Machine Co. large Horizontal Boring Mill. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with 15 H. 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. They willbe soldat remark 
ably low prices 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 


FOR SALE. 


Second-hand 36-inch Eberlitardt’s Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 
for cutting Spur, Bevel and orm Gears. All in Al 
condition, being rebuilt at our own Works, These were 
taken in exchange for our new type. Also No. 3 Baker 
Blower, good cen, only little used, and one second. 
hand 36inch Full Brainard Gear C utter, good condition, 
Photos and full information write to 


P. Boiler, 





and a bargain. 


GOULD & EBERHARDT, Newark, N. J. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Nea Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For makin 
similar in 8 
order. 


BO} 


articles from the coil, of either round, half-round, flat, or square wire, 
ape to those shown in the cut herewith, Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


(2 Bicycle and Labor Saving Machinery a Specialty. 





A SPLENDID 18-INGH LEVER DRILL 


CAT. NO. 8 AT VERY LOW PRICE. 





THE GEO. BURNHAM CO., Worcester, Mass. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, NW. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


PUNCHING AND DRAWING PRESSES, DROP HAMMERS DIES, 
SHEARS AND SPECIAL MACHINERY 
Owners of THE STILES & PARKER PRESS CO., 


When in Chicago call at our Exhibit, Section 2%, 
Machinery Hall Annex. 





PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


LATHES 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
EMERY 
BUFFS 


List ‘‘J’’ ON APPLICATION. 


THE FRASSE COMPANY, 














19 Warren Street, - New York City. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO STEAM PUMP CO., 


WORKS, BUFFALO, N. Y. 


\76 JOHN STREET. N.Y. CITY 
BRANCH OFFICES) 55.57 CLINTON STREET, CHICAGO, ILLS. 


GRAHAM TWIST DRILL AND CHUCK CO., DETRONT, Mich., U.S: A. 


LE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND CHUCKS. 



















Send for Catalogue. 


TRUMP CHUCK, 

=Re Cheapest and Best. 

_ WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 

Write for Prices to Shank Drills. 

TRUMP BROS. MACHINE CO.. MFRS. 
Wilmington, Delaware, U.S. A, 

For Sale by CHAS. CHURCHILL & CO., Ltd. 

21 Cross Street, Finsbury, London, England. 


aman 


FEL&ESSER (<= 





Made in 8 sizes, viz.: No. 1. Holds 0 to 4” 
iy 2 Ty 0 to yy ” 


i 3. ee 


Sensitive Drills, 


Complete Machines 


0 to 34” 
















KeuF 


r $ new york “©. | 0 /) 
from up. Branch: 265 State St., Chicago. 
Manufacturers of im Aes 

j SEND FOR CIRCULARS. Drawing Materials, iL I 
Surveying Instru- Ha 


ments, &c. = 


Paragon Drawing Instruments, Extra and Best Quality ; ; German 
Drawing Instruments, Paragon, Duplex. Universal, Anvil Drawing 
Helios, Blue Process Papers, Scales, Triangles T-Squares &c., & 
Catalogue on application. At Columbian Exposition : Liberal Arts 
Building, Section E. M. 103. 





"|v BARDAM &so 


98 John St. New York. 


Second-Hand and New Machinery. 











WORCESTER, 
Planers. 62in.x22ft. | Planers, 25in.x5 ft. Ww. 6. YOUNG MFG. co., MASS. 
42in.xl6 ft. 4 24 in x5&6 ft. . 
3Lin.x8 ft. $3 24 in.x4 ft. 
26 in.x7 ft. ie 22 in.x5 ft. 00 at es ngine a eS 
in. x 20 ft. Engine Lathe Triple Geared ’ ’ 


80 in. x18 ft. Engine Lathe Geared Face Plate 

52 in, x35 ft. Engine Lathe Horizontal Boring Mac hine, one end. 
36 in.x16 ft Engine Lathe 

$3 in.x27 ft. 

32in.x12, 14, 16, 18 ft. Bed. 

28 in.x22 ft. Engine Lathe. che ap. 


SHEARS AND PUNCHES. 





American Standard Gauge & Tool Works, 


WILMINGTON, 


New Engine Lathe. 
DEL. 





25 in.x12, 16, 20 and * ft. Bed New do do 
21in.x10, 12'ft. Bed. do do do 
20in.x5 6,8 & i 2 ft. do 24d Hand = do do 7 — ——— : 
hy x 6, 7&8 ft - New & > : bo : 
7in.x ° o do o 
Winxs€aft, do do do = do-_— do Adjustable Blade Reamers, 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in, 

15, 16, 18, 25in.Crank Shapers. | Wheel Quartering Mach., 

20, 24, 26 & 30 in. Geared Shapers. Double right and left hand. 
20; 22, 24, 28, 30 & 36 in. Drills. No. © Turret Lathe, 
Bolt Cutters. Am. Tool and Mach. Co., 
8 and 10 in, Stroke Slotters. 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2 Spindle Drills. Garvin. 

No. 12 Turret Lathe J and L, 3 hole. 

1100 and 3000 lb. Bement Steam Hammer. 
100 lb. Steam Hammer. 

40 H. P. Vert. Engine. N. Y.S.S. P. Co. 

16 in.x48 in. Brown Eng 

300 H. P. Westinghouse ' Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


EICKEN & CO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist eo naa Punch, Keamer. Wood and Milling Cutter Steel and Blanks. 
The H GHE EST QUALITY; Inducements to the Trade and large Users. 


| IMPORTERS & EXPORTERS, ;<42#2 ¢ ©. Acts 


1 79-85 > N. Moore St., New York. 
THE J. L. TAYLOR (sir; manufacturers.” 
PIPE AND AUT WRENCH. 


N BOKER & CO., SOLe ACENTS, 


uane Street; New 


Win. to 2% in. 
Send for New Pamphlet. 
JAMES A. TAYLOR & CO. 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 








SEND FOR 
MAY LIST, 

















emaanae BY 


EDW’D VORSTER. 
















Send for Circular. 


WE LEAD, OTHERS TRY TO FOLLOW. 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 
write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 


SAW |Rect’s Fores Blast Rotary Blower, 


FOR 
FOR® 


. FOUNDRIES, SMITH SHOPS, PNEUMATIC 
Cutting TUBES, VENTILATION, ETC. 
Het Iron 


> or Steel, cg & 


A. R. KING MEG. CO.., SLOW SPEED, POSITIVE BLAST, 


PERFECTLY BALANCED. 
Best Mechanical Construction. 
ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


P.H. & F. M. ROOTS, Manufacturers 


CONNERSVILLE, IND. 
§, §, TOWNSEND, Gen. Agt,, 168 & 165. 
COOKE & C6., Selling Agts, NEw voRK. 




















MACHINERY AND TOOLS. 
Heavy Machine Castings. 


NEW YORK. 











In Writing Please Mention This Paper- 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel Rapic d Generation of Dry or Superheated Steam—lurability—Low Cost of Main 
tenance—FEase of Transp ortation and General Efficienc y are among the advantages 
possessed by the “ Wharton-Harrison ” form of boiler 

Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4H P. up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 


PHILADELPHIA, PENNA. 
CHICAGO, ILL. 
187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Portable Drills, Hand Drills, 

erste Boiler Shell Drills, Light 

: : Drill Presses. 


ELECTRIC MOTORS ag 


8 ally adapted for driving 

achine Tools, Cranes, Eleva 
tors, Pumps, Presses and other 
Machinery. 


ELECTRIC GENE 
RATORS, 


| For installation of Complete 
Power Piants. 


ATLANTA, GA. 
9 No. Pryor Street. 


























THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known’ in the field of .. 
mechanics, namely, the eccentric, lever and screw. In their combination =~ 
and relative proportion in this tool we are enabled to offer a much superior === 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 








Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. 


Ask for Style B.—Holds from the smallest to % inch. 
THE E. HORTON & SON CO , Windsor Locks, Conn., U.S.A. 


— or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
N. B.—See Exhibit at World’s Fair, Section 29, Column K, Machinery Hall. 


NOTICE 


We have just added to our line of Leys Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch ol 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN, 
LATHE AND DRI.L CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 


















me We carry a large variety in stock, 

mal tT and design chucks and chucking 
we tools for special purposes. Have 
3 





you read our late catalogue 


PEQ DRILL. : 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST, LONDON, E. C., ENGLAND. 


SECTION INDPT 


1884 PAT 












CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


WORLD’S FAIR, SEND FOR CATALOGUE. 6 


Machinery Hall, : 
Section 26, Cole oT Oo Ce 
® ’ 


= & = 





6 name 


30. 
2343 & 2345 
| Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 








umn 0. 














I TRAVELING CRANES. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, Pa. 


Send for Circulars 
and References. 





\C7a0NES — 


Jordan Planer Chucks, 
SEND FOR CIRCULAR, 
Cc. W. JORDAN, 


4 Wayne St., 
WORCESTER. MASS. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws, 


SKINNER CHUCK 00., 


New Britain, Conn, 








SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 





702 TEMPLE COURT, CHICAGO. | PET ROIT, 
. . 5 made in eleven sizes and two styles, showing 
Somethin New IN Mechanics | the only perfect system ever de ‘vised for 
* | holding and driving drills. 
FOREIGN AGENCIES: 
CEOMETRIC Ph. Roux et Cie , 54 Boulevard +. Te maple, e 
' » « ry © ss 7 France; E. Sonne ‘nthal, Jr., Nueu Promenade No 

Boring and Turning Tool. | berin, Germany; setig’Sonnenthal & Co., 85 Queen 


Victoria St., London, E. C., England. 
An attachment to a drill press for boring and 

turning any geometrical figure, such as round, 

square, hexagon, octagon, triangle. diamond, star, 

oval, half-round, ete., in metals, wood or stone, 
For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


RACTICAL i? now before our stock | 66 


Of papers is exhausted. 


DRAWING.” | 


By J.G.A. MEYER. | ADDRESS : | 


artThis yaluable series of so articles American Machinist, | 
203 BROADWAY, 





Fat.KEY-SEAT S 


PATENT 


ETTING GAUG= 
SCREW-CUTTING. CENTER 


o, TWIST DRILL GAUGE 


BosTON, MAaSS. Send for LIS 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 


UNIVERSAL 
DEPTH*ANGLE AND 
J: w x oy & co. 














This valuable series of 106 articles 
| having been concluded, copies of the 
American Machinist — containing 


them will be sent by mail to any address | them will be sent by mail to any address 





American Machinist containing | 
NEW YORK. 


in the U.S., Canada or Mexico, oe. 


in the U.S., Canada or Mexico, for $5.20 
or single copies, 5 cts. each, postpaid. 


or single copies, 5 cts. each, postpaid. 








AT C 


Os'T 


(Ss $125,000.00 worth of STANDARD MACHINE TOOLS. 
Cas AT COST for the purpose of raising SPOT CASH. 
(=x All F. O. B. our Chicago Store, 68 and 70S. Canal St. 


(s=eThis offer good only for 30 DAYS FROM DATE. 
n= Address either Cincinnati, New York, Chicago, or Pittsburgh. 


The LODGE & DAVIS MACHINE TOOL CO. 





The National 4 


=. Feed-Water 


The Sample 
Tells the Story. 


Heater 


A brass coil Heater 
delivering water te o 
the boiler at 21 
Fahrenheit 

A sample of Dixon’s pure, flake lubricating 


Graphite, with interesting and instructive 500,000 H. P. sold. 
Prices low. Satis 
pamphlet, - ; 
faction universal 


The National 
Pipe Bending 
Co. —, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


82 River St. 
New Haven, Ct. 








es 


AD HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELANWD’S TRANSFER JACK willremove and replace Drivers 
# or Trucks without Jacking Up, andis now in use on over 50 Railroads. 


SEND FOR CIRCULARS, 


C2 The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 














204, 206, 208 and 210 EAST 43d STREET, NEW YORK. 
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A. FALKENAU, 


' ith Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC, 
Special Machinery designed and constructed. 











ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


Ae Bir to DIETZ, GANG & CO., 


58 & 60 PENN ST. 
CINCINNATI, O., 3 





ELECTRIC 
CRANES 


AND 


UVES. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 


MILWAUKEE, Wis. 





INGERSOL = MILLING MACHINE 60., 
Rockford, Ill. 
SLAB MILLINC MACHINES 
up To 36” SQUARE, WEIGHING 
22,000 .Bs. 
22/x22”x60” Slab Mill- 
ing Machine. 








any Shape. 


DON’T FAIL 


TO SEE OUR EXHIBIT AT THE 


WORLD’S FAIR 
At Sec. 28, in the Annex. 
IF YOU ARE NOT GOING 


Send for our Catalogue. 


HURLBUT-ROGERS MACHINE (CO,, 


SOUTH SUDBURY, MASS. 











TURRET CHUCKING LATHE. 


The Turret on Saddle is an Adjustable Box Tool, 


Large 


and Long Spindle. 
Bed, Head, Stock and side Rails one and the same Casting. 





Immense Power. 


Especially designed for duplicating 


work. Absolutely Rigid. 


THE 


MACHINE TOOL CO., 


CINCINNATI, OHIO, U. S. A. 








Hn DRILL AND TOOL C0, 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


‘Spl, RADA HALF AND FL 
” UNIVERSAL RADIAL ORILS. 


BORING AND TURNING MILLS. 





4 WYMAN & GORDO 








American Gas Furnace Co.. 


OIL GAS PLANTS 


AND 


Send for Catalogue, Estimates made ioe 
any mechanical operation requiring 
high, even and control- 
able temperature. 


No. 80 NASSAU STREET, 
NEW YORK. 





NO KEYS. NO KEY- SEATING. NO y ele iiees STUART’S PATENT 
5 Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few sec 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





conds without 








WORCESTER, 
MASS. 


Dre 
Foreings 


ELECTRICON, 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, N. Y. 


THE GARVIN MACHINE CoO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 

















OF ALL KINDS. 


GENERAL EASTERN AGENTS 


FOR THE 


GRAY DEEP BED PLANERS. 


Lathes, Shapers, Drills, 
Plain and Universal a 
Milling Machines, 
Screw Machines, 
Turret Lathes, 
Crinding Machinery, 
Hand Lathes, Profilers. 
Tapping Machines, &c. 


LAIGHT and CANAL STS., NEW YORK, N. Y. 

































SEND FOR GATALOGUE. 








THE BEST WORKMEN 
ARE USING 


GROBET + 4 
SWiSS FILES. 


MONTCOMERY & CO., 





105 FULTON STREET, 
NEW YORK CITY. 








Flexible Metallic Fillet 





MANUFACTURERS OF 


<— MACHINISTS’ TOOLS, 


WORCESTER, MASS. 


P. BLAISDELL & CO., 


’ For Pattern Makers. 8 Sizes. 


H. WHITE, 44 N. 4th St, Phila. Pa. 


Ke ke 








SEND FOR CATALOGUE, 


RCESTER MACHINE SCREW co. 














SS 
Manufacturers of Set, Cap e 
Machine Screws, Studs, etc. 


MENTION THIS PAPER. 

















Toe Ne MT 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 
MASS. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 










RE 


ENGINE LATHES | 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 1!!! Liberty St., New York. 

515 Phenix Building, Chicago. 








2BY 24 FLAT TURRET 














BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS, CHURCHILL & LL & 00, Ltd, 
21 Cross St., Finsbury, London. 





? 
HOLYOKE, MASS. 


Manufacturers of 


= POST, 













my SUSPENDED 
AND 
Send for 
| CATALOGUE an Radial Drills 
for ’92. From the 
JONES & LAMSON MACHINE CO., smallest to 
Springtield, Vt., U. 8S. A. the largest. 





Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, °83, 84, ’85, °87, ’88, °89, 90, ‘91 and ’92, 

A FEW MAY STILL BE HAD. 

Address AMERICAN MACHINIST, 203 Broadway, N. Y. 





The ~ (Aincinnati aa Hane 6 ee 


LLG con mS 


UNIVERSAL CUTTERS 9 
6 REAMER GRINDERS. 


a ~ Cincinnati; 





C.. = 











a A 1 7 MuuUuuE ™ Mm Mw 
rf Peal, SYRAC jae 3 
t 


a Crhicilitibititiibititi bits 





MACHINISTS’ SCALES, 


PATENT END GRADUATION. 


We Invite Comparison for Accuracy with al! 


a. Others, ~ 
EVERY SCALE GUARANTEED. SEND FOR LIST. ~ 


COFFIN & LEIGHTON, SYRACUSE, N. Y 









S BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE & X. a MARK, 


FIFE CUTTING & aaa MACHINE 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


NEW — MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 














MAKE YOUR- 
SELF A 


MECHANICAL ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


Diplomas Awarded, 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, E 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine Design, Electricity, Ete. 
Moderate Charges, 


Elementary Mechanics. Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
. To begin, Students need only know how to read and write. 
send for Free Circular Giving full Particulars. 





IGHOLSON’S EXPANDING MANDRELS, 


MADE OF BEST STEEL—HARDENED AND GROUND. 


First-class in every respect and accurately true. 





W.H. NICHOLSON & CO., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 








| 
| 

















SS 





NEARLY 1,000 
DIFFERENT 
MACHINES. 


LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS 
OF AMERICAN 
INGENUITY. 


MAKERS 
OF 
W00D-WORKING 
MACHINERY 
FOR ANY PURPOSE 





When buying 7Zvo/s be 
sure that the name 





L. S. STARRETT, 
ATHOL, MASS. 











is engraved or 
stamped on them. 


STARRETT’S TOOLS ARE WARRANTED. 
SEND FOR CATALOGUE, 


300000000eeeeeeeeeooeee 
__ BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR 


99999090000 0000O 














1) ‘podesplag “JS UepsUy 9g 


Send for 


CURTIS, 






inn - 







j | THE CU RTIS 
KA\ Pipe Threading 
m At achmeng” 
UT TT! ING R LATHES 


D Tne MACHINERY 


or Hana 
nee rated or Power 





Cat alog 





THE PERKINS DRAW STROKE TRIMMER, 





An Indispensable To 4 
for ali Bench Wood 
workers, Latest and 
Best Design 
Prosecuted 
orders, solicited 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO 
Manchester, England 


Infringers 
rial, not 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


BORING AND 


~_TURKING 
MILLS, 


? 4,5, & 6 ft Swing 
H. Bickford, 


< ><", AKEPORT, N.H 










FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, L ones r, 
Gomienation or Wheel Feed, 


Sibley & Ware, 


SOUTH BEND, - __ INDIANA, 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Buildiug, 55 Liberty St., New York. 














SMALL CRANKS 
AND 
ENGINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
STREET. 


1300 HUDSON 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 











SZHAMILTON 
[MACHO Tb 


N. E. Cor, Water & Market Sts, 
Hamilton, Ohio, U. S. A. 


w 
Jw MODERN 
' 16’’, 22”, 26’, 32’” and 36’’ 
Back Geared and Power Feed 


DRILL PRESSES 


A SPECIALTY. 
“——— —————_ OOBBESPONDENGE SOLICITED. 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“ahi Peach Sto, 






Tht cut represents 
our Stationary and 






Portable Key - Seat- 
a ing Machine, which 
= fully meets all the 
| requirements of a 
machine shop, They are furnished 
= with one, two or three Arbors as 
— desired, to cut any width of key-seat 
cont up to % 1-2 inches wide, 
= : | 1 15-16 inches Arbor works 
= * p : be: fn all bores from 1 15-16 
3 "ae _—_ inches to 8 inches diameter, 
wa — eee cuts seats 12 inches 
ong. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter, 


If the work is heavy and too large to be placed on machine it 
ean be detached from stand and used as portable machine. 











| MA CHINER 
\| For Reducing aud Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or [Information address the 
Manufacturer, 


5. W. GOODYEAR, Waterbury, Conn. 





NOISBDLESS,. 
m 







= Th: Almond Coupling 


NEW quarter turn 
’ motion to replace 
, quarter turn belts and 
i bevel gears. 


T, R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


BARNES’ WATER EMERY 
TOOL GRINDER 


AS, _Has no pumps, no valves. No 
j piping required to sup- 
ply it with water. Al 
ways ready for use. 
Simplest in construc 
tion, most efficient in 
operation, Send for 
Catalogue and Prices 


W, FG John Barnes Co, 


h 1995 RUBY ST., 
ROCKFORD, ILL 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross SrT., FINSBURY. LONDON, E.G, ENG 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Se | Pulleys, Hangers, Couplings, Etc. . = 
——— INJECTORS FOR ALL CLASSES OF 80/LERS,. —————_—— 


THE LONG & ALLSTATTER CO,,|... THE MERRELL MFG. Co. 


Cor. Curtis and Charles St., 
HAMILTON, OHIO, U. S. A. TOLEDO, OHIO, 
OVER 300 VARIETIES AND SIZES OF 


Manufacture 
and Most 
PUNCHES a] SHEA Complete 

















The Best 
Line of 
Ai E Hand 
And Power 


AND DROP : ees PIPE 
THREADING 


 ,|MACHINERY 
“TAIN USE. 


a7 Send for Catalogue. 











‘| Compinep Dans anp CouNTERSINK FoR CENTERING LaTHE WorK 


DOUBLE PUNCH AND SHEARS. Size of boy dy 3-10 in.; Drill 4 in. and 3-32, or same size each end, 
w ’s Fair Exhibit. Chics L eatin . 5-64in.; ‘* 8-100 and 7-100. 
orld’s Fair Exhibit, Chicago, Ill., Machinery Hall Annex, 13-64 in. 4 SNetnoh. Pe rice $1.50 per dos. 


Section 28, Column L, 48 and 49 i 2 SLOCOMB & CO., Providence, R. | 












WHEN YOU VISIT THE WORLD’S 
FAIR EXAMINE THE MERITS OF 


The dyes ge 
‘Tron Planers, 
Boltw:Nut Machinery. 


=> Complete Outfits for Bolt and Car Shops. 
Je Bolt Cutters, Bolt Pointers, 


Upsetters and Benders, 
Bolt Headers, Nut Tappers, 
Nut Machines, 


The DETRICK & HARVEY 
MACHINE CO., 


Baltimore, Md. 





Catalogue on Application 


>, Washer Machines, Car Link and Pin Machinery, 


an The National Machinery Co., Tiffin, 0, 


WM, SELLERS & CO,, Incorporated ) 






















ee 


TEVENU Hy 


tit tint 


} MACHINE 


ers. ete., 


FOR 
Boiler Makers, Bridge Builders, 
Ship Builders, Railroad Shops, 
Locomotive and Car Build- 


See Our Exhibit at World’s Fair. 


The ILLES & JONES C0, “*S5o™™ 


MANUFACTURERS OF 


~ PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A PULL LINE OP 


TOOLS 


etc. 











= 7 = 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED P UNG R PUMP 


JEANESVILLE, LUZERNE CO., PA., 


~JEANESVILLE iRON WORKS, 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PuMPS, ARTESIAN WELL 
Pumps, PowEeR Pumps, EtTc., Etc. 





LOWVILLE 


For Boiler 

Feeding, 
| Elevator 

Work, 
Pulp Mills, 2 


MANUFACTURERS OF 
















IRON WORKS CO., ‘owritte 





and 
other 
purposes. 
3 Send for whee 
Circular. 














- ANS 3075> 


a SPENBERTAYANIE CTOR CO Mir 





Las MICH 





THE VERNON COUNTING REGISTER. 


, Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 


For Counting Strvkes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 


3 Feevon COUNT) = 


RECisteR. bad 
i 


Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 











~ ENGINE CASTINGS - 


14 to 2 H.P. Upright, Horizontal and Marine. Iillus- 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 
work for inventors. 


A. LL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 





MAGHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE. MD. 





THE NORTON 


PATENTED MARCH 8TH, 1892, 


And Manufactured by the HENDEY MACHINE CO., Torrington, Conn, U. S. A. 


CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross Street, Finsbury, London, England, 





Oe —— SS “3H 





IMPROVED SCREW- CUTTING ENCINE LATHE, 


THIS LATHE 


Cuts 12 different screws, 6 to 
20 without changing the gears, 
and feed changes from 30 to 
100 «cuts per inch without 
change. 

Has Hollow Spindle or not 
as preferred, 
Elevating Tool Rest, 
Cross Feed, Taper Attachment. 
Carriage 
cutting without the use of the 


Compound or 
Power 
reverses for screw 
counter shaft, from the lever at 
end of carriage, allowing the 
spindle to run in one continuous 
direction. 

Lathe furnished to responsi- 
ble parties 


Send for Descriptive Circular. 


on 30 days’ trial. 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE 
WORLD’S FAIR. 


20 and 32% and two 36x 48 Triple Expansion, 
14x 24 and 28 x 24 Cross Compound, 325 H. P 

ll and 21 £ 16 Tandem Compound, 185 H. P. 

161g x 30, 180 =" Pr. 

13 x 21, 130 H. 

13 x 16, 130 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 


ALBANY STEAM TRAP CO., ALBANY, N.Y. 


1,250 H. P. 





RETURN AUTOMATIC 
<r STEAM PUMPS 


e223, AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


f Renewable Seat and Disc 


BOILER 
FEED PUMPS 


AND 












PUMP GOVERNORS. VALVES. 
“OTTO” GAS ENGINE WORKS, | "sriciitt’"STEAM ENGINES 
SCHLEICHER, SCHUMM & C0., He to oO oe capted to Heavy 
63a & Walnut Streets, 245 Lake Street,| “ Ye Th  " ceteanan ori 
Philadelphia. Chicago. Tubular & Firebox 
New York Agency, 18 Vesey St. BOl LERS 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 


CHANDLER A & TAYLOR co. INDIANAPOLIS, IND. 


The Moore & White Co, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 








— _ PRODUGER GAS, The Moore & White” 
aie OR GASOLINE. 
Fy Friction Clutches 





“OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





Cut-off Couplings. 


Send for Circulars. 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 

HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 














CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
2 THE CONOVER MFG. C0,, 
=<! 39 & 41 CORTLANDT STREET,N. Y. 


ENGINEERING CO. 
NICETOWN 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting. 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 


EVANS FRICTION CONE CO. 


HANGING AND STANDING 


(Vine A 4 
Ve vu i ls 
i 











SLIDING CALIPERS in all styles and graduation, 
plain and with CLAMP AND SCREW 
. ADJUSTMENT. Small Micrometers, 













“oq Fine Steel Squares, 















Surface Gauges, = co fe E Ss, 
Etc. Bf | MADEIN ALL SIRES. 
In use at some of the leading Schools, Universities, Thousands in use 
etc., who are well pleased with them owing to their mitting from 1 to son. P. “Fo or 


information addres 
No. 85 WATER STREET: 
BOSTON, MASS. 


superior quality and low prices. Ask your dealer 
for them, orsend for new circulars with prices, to 


E. C. SMITH, Co.tumBia, Pa 


DRY STEAM. 





UNSURPASSED Weighs 42 Ibs. and 
en CINE drills from 34 to 
" Simpson’ s Centrifugal ASA 144 inches diam- 
eter. 
Steam Separator.| REAMER, e 
For Supplying Che an ant ooh Dry Steam —— Runs with Steam 
, Dry Houses, ete. Bae as 
Place Se eps arator as close to engine | Wil] work in ss 
ssibl 


1e steam taking a spiral 


Cireeds aus 


des » Compressed Air. 
any position. s 





; entrift wor 

nst the uter walls, while the 
am goes thi rough the nall holes 
of pipe. Steam can enter at 

nvenier I require 

veying steam long dis 

1 Hammers, Dry Houses, 

nae Gas Poppet meesy for all pur Manufactured by 
8 where Dry Steam is necessary. 


3. G. TIMOLAT, 


89 & 915. Fifth Ave., 
NEW YORK. 


CEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Bettonwond Streets, Philadelphia. 





Send for Circular, 





pe SW) 


MANUFACTURERS 8 
__OF IMPROVED -= 
CORLISS, STEAM ENGINES 
IN FULL arse 
[omecere Beant 

‘AYNESBORO, 


. FRICK COMPANY, PA. 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Tlustrated Catalooue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


- on EN Gi | NN ES 


HIGH SPEED 
4) WESTON ENGINE CO., 


PAINTED POST, N. Y. 

























Seppe 
TAKEN FOR 








(Tandem Compound.) 


WESTON 


i 
HIGH PRESSURE BOILERS 


AND 


COMPLETE POWER PLANTS “= 


2 [te CASE IOTOMITIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2% to 25 H. P. 


Mea) Nanutactued by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y. 


PUILADELPH CORLISS ENGINES, 


Simple, Compound and Tripte-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 








REPRESENTATIVES 





JULIAN SCHOLI, £ Co.. 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H.M.SCIPLE & CO “3d & Ar oh Sts. Phila, Pa. 






















38 Cortlandt Stre ot, New York City. 
‘> fis s outh Cat jal Stee ie page tit, 
60 Oli r Str Ma 

13. Ar ch Str sot. Philadelphia, Pa 


AMES IRON WORK 


ROCK DRILLS 


AIR 





Air COMPRESSORS WITH 
Compounp Air Cy.inovers, 
AnD Compounp Steam Cyvt- 
INDERS WITH Mever or Cor- 
tiss VaLves 


RAND DRILL C0., 


k 23 Park Place, 
ie )=O—léU NEW YORK, U. S.A 

BRANCH OFFICES: Monadnock 
Buik ling, Chicago; Ishpeming. 
Mich.; 1316 18th St,, Denver Sher 
brooke, P. Q.. ¢ ‘anada ; Apartado 
Rw, “Mexico ¢ ity. 









ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread- 
‘ ing head is made entirely of steel. No tinks, levers, springs, caps, 
cases, blocks or die rings in or about the head. Separate Heads 
and Dies Furnished. Write for descriptive circular and price 


~ list to 
= Capitol Mig. Co., 125 to 137 Rees St., Chicago, Ml, U.S. A. 
: Agents for Gre at Britain, CHARLES CHURCHILL & co. , Ltd, 
21 Cross Street, Finsbary, London, E. O., Kngiand 


AMERICAN WATCH TOOL C0. LATEST IMPROVEMENTS. 

v NEW STYLE. 

NEW PRICES. 

> GROWING RAPIDLY in FAVOR 












Waltham, Mass. 











—_—— 


PUNCHING «* SHEARING MACHINERY 
Oxo BOILER MAKERS ROLLS. 2 


Nw Doty MaNuFAquRING ©: 
Wifen sin. 





JANE sville ie 
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BROWN & SHARPE MFG. CO., 
PROVIDENCE, R. I. 
The following have been added during the past year to our Machines and Tools:— 
2 Universal Milling Machine 
No. 3 Universal Milling Machine. 
No. 2 Plain Milling Machine. 
No. 3 Plain Milling Machine. 
No. 1 Automatic Screw Machine 
Circular Milling Attachment. 
Flanged Vises. 
New Sizes Milling Machine Cutter Arbors. 
New Index Plates for Milling Machines 
New Sets of Tools for Milling Machines. 
New Sizes ot Milling Cutters. 
New Sizes of Side Milling Cutters. 
Standard T Slot Cutters. 
New Sizes Special Bevel and Mitre Gear Patterns. 
Micrometer Calipers Nos. 6, 7, 32, 33, 34, 36, 37, 39. 40, 60, 64 and 75. 
Gear Tooth Caliper. 
ENGLAND— BO CK & HICKMAN, 280 Whitechapel Road, London, E. 
GERMANY DIECHMANN, Ansbacherstr, 5 Berlin, W. 
FRANCE * PENWIC K FRERES & CO., 21 Rue Martel, Bang 
rs F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 


Cuicaco, ILt.—FRED. A. RICH, 23 South Canal Street, and World s Co\umbian Exposition, Machinery 
Hall Annex, Section 13, Crane Columns J, 46 and 47 Center Aisle. 





S ommtenlll —_ ee a teal —S —i Ew 
te Ce a — — ee —= SEE OUR EXHIBIT, WORLD'S parr. —- Ter — nee Retemanll — * 


| — TOOLS. |! 

















—_ SEE OUR EXHIBIT, WORLD 


VG 63-INCH FORGE LATHE. rine I 


THE NILES TOOL WORKS co-.; 


| HAMILTON, OHIO. Correspondence Solicited. l 


Qa ee xz OUR EXHIBIT, WORLD'S PAIK 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 











age oF 


METAL-WORKING 
MACHINE TOOLS 


FoR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


Mew York Office, Equitable Building. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(“ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, 


EBERHARDT'S ENTIRELY iUTOMAT GEAR AND RACK GUTTERS, 


CUTS 


GEARS AND RACKS 


LIKE THIS. 





SNS = 


NEW 63-INCH LATHE. 









| 20 SIZES. 
From 22/’x22’’ 

|to 96''x72”’ any 

jlength. 








La 





‘ MOTOR GEARS 
: AND ALL LARGE WORK. 
Ps ALL the LARGE PLANTS are 


using our machines, 








GOULD & EBERHARDT. 
N. J. R. R. AVE., 
i == Green & Bruen Sts., Newark, N. J. 


Tools can be seen in operation in Manning, Max- 









PRATT & ee ee “ee. 


MANUFACTURE 


GANG DRILLS 


of improved design, with two, three, 
four and six spindles in four sizes 
The spindles are made of tool steel, 
have steel boxes hardened and 
ground, with provision for adjust 
ment for wear. Tables are counter- 
balanced. Ask for the 


“MACHINISTS” CATALOGUE. 


Exhibit at the World’s Columbian 
Exposition, Machinery Hall, Crane 
Column J, 44-45 Middle Annex. 


THE BILLINGS PIPE WRENCH. 

Jaw Drop Forged from the Best Tool Steel. 
Few Parts. Best Workmanship. Angle of Jaws 
the same wrre- 
spective of the 
seze of ptpe 


Takes Pipe from \% to 1% inches. taken. 





Length 14 inches. 


The Billines & Spencer Co., Hartford, Conn. 


MACHINERY HALL—Section No, 29, Column No, K-51 


World’s Columbian Exposition, Chicago, 1893. sizcraiciry svitoinc “Socom no 4, Spee to. 2 











CLEVELAND, OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHES. 


cao anes 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANIING, MARWELL & MOORE, 


111-113 LIBERTY ST., NEW YORE, 


Manufacturers and Dealers in all kinds of 


swcmsists” TQQL$ AND SUPPLIES. 


We carry the largest line of Tools and Eupplies in the City. 


| WARNER & SWASEY, 
































SWING. 


IN. 


FIFIE LD, 


MANUFACTURER OF 


ENGINE LATHES 
ro 
Cuts, Photographs and Prices furnished 


50 


on application. 


Let, Mass, U.S. A. 
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The Celebrated 
F, E. REED 
16-inch Swing ; Ee 

Engine Lathe. — _ 


** Tools can be seen in operation in 
= Manning, Maxwell & Moore’s Machine 

Shop, Annex Machinery Hall, World’s 
Columbian Exposition, Chicago, I1].” 


FROM 


GEO. W. 













PRICES REDUCED 


ADs, Wt Le DRILLS. 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN & GORDON. 








J. M. ALLEN, Presipent. 
WORCESTER, MASS. WM. B. FRANKLIN, Vice-PRrEsment. 
F. B, ALLEN, SEeconp VicE-PRESIDENT 


DROP FORGINGS. J.B. PreRcE, SECRETARY & TREASURER. 
THE ACME | MACHINERY co. 


LAND, 0 
pS one ane ” 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in, diameter. ; 
Also SEPARATE HEADS and DIES. > 


FIRST PREMIUM  CINCINNAT! CENTENNIAL === 
sSkE 


OUR ADVERTISEMENT, 


PAGE 18. 
THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 




















PAT. DEC. 5, 188%. 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 1585 








Manufacturer 


J.M.CARPENTER 





11 & Moore's Machtne shop, Annex Machinery 
} Hall, World's Columbian Expositic on, Chicago, ls, 











PAWTUCKET.R. I. 


APS & DIE 
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